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Consult **Contents'" for parts of the publication that will meet your specific needs. 
This survey contains useful information for farmers or ranchers, foresters or 

7. agronomists; for planners, community decision makers, engineers, developers, 
builders, or homebuyers; for conservationists, recreationists, teachers, or 


students; to specialists in wildlife management, waste disposal, or pollution control. 
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This soil survey is а publication of the National Cooperative Soil Survey, а 
joint effort of the United States Department of Agriculture and other federal 
agencies, state agencies including the Agricultural Experiment Stations, and 
local agencies. The Soil Conservation Service has leadership for the federal 
part of the National Cooperative Soil Survey. In line with Department of 
Agriculture policies, benefits of this program are available to all, regardless of 
race, color, national origin, sex, religion, marital status, handicap, or age. 

Major fieldwork for this soil survey was completed in 1984. Soil names and 
descriptions were approved in 1985. Unless otherwise indicated, statements in 
this publication refer to conditions in the survey area in 1985. This survey was 
made cooperatively by the Soil Conservation Service, the Forest Service, and 
the Research Division of the College of Agricultural and Life Sciences, 
University of Wisconsin. It is part of the technical assistance furnished to the 
Oconto County Land Conservation Committee, which helped to finance the 
fieldwork. 

Soil maps in this survey may be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping. 
If enlarged, maps do not show the small areas of contrasting soils that could 
have been shown at a larger scale. 


Cover: A small pond dug In an area of Seelyeville solls. The pond attracts waterfowl, 
furbearers, deer, and many kinds of songbirds. 
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Foreword 


This soil survey contains information that can be used in land-planning 
programs in Oconto County. It contains predictions of soil behavior for selected 
land uses. The survey also highlights limitations and hazards inherent in the 
soil, improvements needed to overcome the limitations, and the impact of 
selected land uses on the environment. 

This soil survey is designed for many different users. Farmers, foresters, 
and agronomists can use it to evaluate the potential of the soil and the 
management needed for maximum food and fiber production. Planners, 
community officials, engineers, developers, builders, and home buyers can use 
the survey to plan land use, select sites for construction, and identify special 
practices needed to ensure proper performance. Conservationists, teachers, 
students, and specialists in recreation, wildlife management, waste disposal, 
and pollution control can use the survey to help them understand, protect, and 
enhance the environment. 

Great differences in soil properties can occur within short distances. Some 
soils are seasonally wet or subject to flooding. Some are shallow to bedrock. 
Some are too unstable to be used as a foundation for buildings or roads. 
Clayey ог wet soils are poorly suited to use as septic tank absorption fields. А 
high water table makes a soil poorly suited to basements or underground 
installations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soit map. The 
location of each soil is shown on the detailed soil maps. Each soil in the survey 
area is described. Information on specific uses is given for each soil. Help in 
using this publication and additional information are available at the local office 
of the Soil Conservation Service or the Cooperative Extension Service. 


Cliffton A. Maguire 
State Conservationist 
Soil Conservation Service 
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OCONTO COUNTY is in the northeastern part of 
Wisconsin (fig. 1). It has a total area of 650,976 acres, of 
which 9,600 acres is water. The city of Oconto, the 
largest community in the county, is the county seat. 

This survey updates a reconnaissance soil survey of 
Oconto County published in 1916 (77). It provides 
additional information and larger, more detailed 501 
maps. 


General Nature of the County 


This section gives general information about the 
county. It describes the history and development; 
climate; physiography, relief, and drainage; water supply; 
and transportation facilities and industry. 


History and Development 


The first known inhabitants of the survey area were 
the Copper Culture People. Investigation of burial sites 
near the city of Oconto indicates that these people lived 
in the region between 5600 and 5500 B.C. (3). 

The county was named after an early Indian 
settlement called "Oak-a-toe.” The county name has 
since been changed to Oconto. These Indians were 
members of the Menominee tribe. 


The first white men came to Oconto County and the 
Green Bay area in the early 1600's. They were either fur 
traders or missionaries. The Mission of St. Francis Xavier 
was founded along Green Bay, at the mouth of the 
Oconto River, in 1669. Exploration and fur trading 
continued for the next 150 years. In the early 1800's, the 
rich timber resource of the region attracted the first white 
settlers. 

On November 4, 1851, the first election was held in 
what is now Oconto. 15 purpose was the formation of a 
new county from the northern portion of what was then 
Brown County. This new county was named Oconto. In 
1854, the first steamboats began to travel the Oconto 
River. By the spring of 1855, construction had started on 
the first state road, which connected Green Bay with 
Menominee, Michigan. Oconto continued to prosper as a 
lumber town. By the turn of the century, the Holt and 
Oconto Lumber Companies were producing 60 million 
board feet of lumber per year. 

Agriculture in Oconto County was first practiced by the 
Menominee Indians. А more permanent type of 
agriculture developed in conjunction with the lumbering 
industry. The first farmers raised a few sheep and hogs 
and grew potatoes and other vegetables that were sold 
to the lumbering camps. By the 1880's, dairy farming 
had become predominant. 
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Flgure 1. 一 Location of Oconto County in Wisconsin. 


The soil that once yielded millions of board feet of 
lumber is still the backbone of Oconto County's 
economy. Agriculture is the main industry. Forestry and 
recreation are also important. 

The population of Oconto County was 28,947 in 1980. 
This represented an increase of 13.2 percent over 1970. 


Climate 


Prepared by the National Climatic Center, Asheville, North Carolina. 


In Oconto County winters are very cold. Summers are 
short and fairly warm. A short growing season limits 
cropping mainly to forage, small grain, adapted corn 
varieties, and vegetables. Precipitation is fairly well 
distributed throughout the year, reaching a slight peak in 
summer. Snow covers the ground much of the time from 
late in fall through early in spring. 

Table 1 gives data on temperature and precipitation 
for the survey area as recorded at Oconto, Wisconsin, in 
the period 1951 to 1980. Table 2 shows probable dates 
of the first freeze in fall and the last freeze in spring. 
Table 3 provides data on length of the growing season. 

In winter the average temperature is 19 degrees F, 
and the average daily minimum temperature is 9 
degrees. The lowest temperature on record, which 


occurred at Oconto on January 15, 1972, is -30 degrees. 


In summer the average temperature is 67 degrees, and 


the average daily maximum temperature is 79 degrees. 
The highest recorded temperature, which occurred at 
Oconto on August 21, 1955, is 102 degrees. 

Growing degree days are shown in table 1. They are 
equivalent to “heat units During the month, growing 
degree days accumulate by the amount that the average 
temperature each day exceeds a base temperature (50 
degrees F). The normal monthly accumulation is used to 
schedule single or successive plantings of a crop 
between the last freeze in spring and the first freeze in 
fall. 

The total annual precipitation is 29.72 inches. Of this, 
about 19 inches, or 65 percent, usually falls in April 
through September. The growing season for most crops 
falls within this period. In 2 years out of 10, the rainfall in 
April through September is less than 15 inches. The 
heaviest 1-day rainfall during the period of record was 
5.5 inches at Oconto on August 1, 1964. Thunderstorms 
occur on about 35 days each year. 

The average seasonal snowfall is about 45 inches. 
The greatest snow depth at any one time during the 
period of record was 36 inches. On the average, 41 days 
of the year have at least 1 inch of snow on thə ground. 
The number of such days varies greatly from year to 
year. 

Soils occasionally freeze to a depth of several feet 
when very cold weather occurs before the ground is 
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appreciably covered with snow. Usually, the soil is frozen 
in only the top few inches or to a depth of 1 foot, except 
where the snow cover has been removed. 

The average relative humidity in midafternoon is about 
60 percent. Humidity is higher at night, and the average 
at dawn is about 80 percent. The sun shines 65 percent 
of the time possible in summer and 40 percent in winter. 
The prevailing wind is from the southwest. Average 
windspeed is highest, 12 miles per hour, in spring. 


Physiography, Relief, and Drainage 


The nature of the glacial features, along with the type 
of bedrock, divides Oconto County into three different 
regions. 

The northern region, including Armstrong, Doty, 
Lakewood, Riverview, and Townsend Townships, was 
once a mountainous area of folded and faulted 
Precambrian crystalline rock. This area was smoothed by 
a long period of erosion. Additional smoothing occurred 
during the Pleistocene glaciation. The remaining granitic 
rocks are in some road cuts or occur as ridgetop 
outcrops near the town of Mountain and near Crooked 
Lake. Some of the highest elevations in Wisconsin are in 
this part of the county. Thunder Mountain, 1,375 feet 
above sea level, is near the Oconto-Marinette county 
line. McCaslin Mountain, 1,625 feet above sea level, is at 
the junction of Forest, Marinette, and Oconto Counties. 
The major landforms in this region are end moraines and 
pitted outwash plains. 

The central region is a hilly and undulating end 
moraine east of the Oconto River and Peshtigo Brook. 
Parts of Brazeau, Gillett, Maple Valley, Spruce, and 
Underhill Townships are included in this area. The end 
moraine is interspersed with ground moraines and 
outwash plains, which merge with the ridge and lowland 
region in the southeastern part of the county. 

The southeastern region is a broad, undulating ground 
moraine, which slopes to the east. || is overlain by glacial 
lake deposits along Green Bay. А series of low ridges 
generally oriented northeast to southwest characterizes 
the northeastern part of this region. The entire ground 
moraine encloses numerous depressions and basins and 
is interspersed with lake plains and outwash plains. 

Most of Oconto County is drained by the Oconto 
River, which flows southeast and east to Green Bay. 
Small areas in the northeastern and eastern parts of the 
county are within the basin of the Peshtigo River. Part of 
the Pensaukee and Little Suamico watersheds are south 
of the city of Oconto. 


Water Supply 


Robert N. Cheetham, Jr., geologist, Soil Conservation Service, 
helped prepare this section. 


Oconto County has many streams, lakes, and rivers, 
which furnish a good supply of surface water. Ground 


water resources supply most of the water for both 
municipal and private uses. Surface water is used for 
stock watering and for recreational purposes. 

The depth to ground water depends on the general 
topography, the elevation above the permanent stream 
level, and the lithology of the underlying bedrock and 
glacial deposits. Water is stored in porous and 
permeable strata, or aquifers. The level of ground water 
rises and falls from season to season and year to year, 
depending on the annual amount of precipitation. 

Glacial drift aquifers are the major source of ground 
water in most of the county. The glacial drift throughout 
most of the county is 0 to 300 feet thick. Wells drilled 
into this drift yield 10 to more than 500 gallons of water 
per minute (7). 

The northwestern part of the county is underlain by 
orystalline rock of Precambrian age. The availability of 
water from the bedrock is difficult to predict, but yields 
are probably less than 5 gallons of water per minute. 
The glacial drift aquifer above the bedrock is the best 
source of ground water. 

The southeastern part of the county yields ground 
water from sedimentary bedrock aquifers of Upper 
Cambrian to Ordovician age. Cambrian sandstone, 
Prairie du Chien dolomite, and St. Peter sandstone are 
the bedrock aquifers in this area. In general, these 
bedrock aquifers are hydraulically connected and act as 
a single aquifer. Wells in this area yield 10 to more than 
500 gallons of water per minute. The Galena-Platteville 
bedrock formation in the Sinnipee Group is a separate 
aquifer. It yields a maximum of 60 gallons of water per 
minute. It has no known high-capacity wells. 

The ground water in Oconto County generally is of 
very good quality. It is suitable for most domestic, 
municipal, and industrial uses, but treatment may be 
required for special purposes. Local differences in the 
quality of ground water result from the composition, 
solubility, and surface area of soil and rock particles 
through which the water moves and the length of time 
that the water is in contact with these materials. The 
main chemical elements of the moderately hard and hard 
water are calcium, magnesium, and bicarbonate ions 
derived from dolomite and glacial drift. Ground water 
from the glacial drift and sedimentary rocks of Upper 
Cambrian and Ordovician age generally has less than 
300 milligrams per liter of dissolved solids. Data for the 
crystalline bedrock are insufficient to measure water 
hardness. Minor water use problems are caused by 
hardness and, in some areas, by high concentrations of 
iron. 


Transportation Facilities and Industry 


Two railroads provide service in Oconto County. A well 
maintained system of paved and gravel roads provides 
easy access to most parts of the county, except for the 
Nicolet National Forest, where access to many areas is 


limited. U.S. Highways 41 and 141 and State Highway 32 
are the principal north-south roads. State Highways 22 
and 64 are the principal east-west roads. Commercial air 
transportation is available in nearby Green Bay, 
Wisconsin, and Menominee, Michigan. 

The major industry in Oconto County is agriculture. 
Dairy farming is the principal agricultural enterprise. 
Truck farming is of local importance. А number of 
agricultural firms are headquartered in the county. The 
number of farms has decreased in recent years, but 
production has increased along with the value of land 
and buildings and the size of farms. 

About 55 percent of Oconto County is woodland, 
which supports an extensive lumber and wood-products 
industry. This industry manufactures paper products, 
plywood and veneer, furniture, and lumber for building. 
The production of maple syrup is a seasonal enterprise 
of local importance. 

Excavation for minerals is of minor extent. The 
minerals include sand and gravel and crushed or ground 
dolomite (fig. 2). 

Recreation and tourism are important industries, 
especially near Green Bay and in the Nicolet National 
Forest. Green Bay, along with numerous streams and 
lakes, provides opportunities for swimming, fishing, and 
boating. It also attracts many vacationers and 
sportsmen. Wildlife, especially white-tailed deer, attract 
hunters from throughout the state and from northern 
Illinois. Enough snow for snowmobiling and skiing usually 
is available in winter. 


How This Survey Was Made 


This survey was made to provide information about the 
soils in the survey area. The information includes a 
description of the soils and their location and a 
discussion of the suitability, limitations, and management 
of the soils for specified uses. Soil scientists observed 
the steepness, length, and shape of slopes; the general 
pattern of drainage; the kinds of crops and native plants 
growing on the soils; and the kinds of bedrock. They dug 
many holes to study the soil profile, which is the 
sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the 
unconsolidated material in which the soil formed. The 
unconsolidated material is devoid of roots and other 
living organisms and has not been changed by other 
biologic activity. 

The soils in the survey area occur in an orderly pattern 
that is related to the geology, the landforms, relief, 
climate, and the natural vegetation of the area. Each 
kind of soil is associated with a particular kind of 
landscape or with a segment of the landscape. By 
observing the soils in the survey area and relating their 
position to specific segments of the landscape, a soil 
scientist develops a concept, or model, of how the soils 
were formed. Thus, during mapping, this model enables 
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the soil scientist to predict with considerable accuracy 
the kind of soil at a specific location on the landscape. 

Соттопу, individual soils on the landscape merge 
into one another as their characteristics gradually 
change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the 
soils. They can observe only a limited number of soil 
profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-landscape relationship, 
are sufficient to verify predictions of the kinds of soil in 
an area and to determine the boundaries. 

Soil scientists recorded the characteristics of the soil 
profiles that they studied. They noted soil color, texture, 
size and shape of soil aggregates, kind and amount of 
rock fragments, distribution of plant roots, acidity, and 
other features that enable them to identify soils. After 
describing the soils in the survey area and determining 
their properties, the soil scientists assigned the soils to 
taxonomic classes (units). Taxonomic classes are 
concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes 
are used as a basis for comparison to classify soils 
systematically. The system of taxonomic classification 
used in the United States is based mainly on the kind 
and character of soil properties and the arrangement of 
horizons within the profile. After the soil scientists 
classified and named the soils in the survey area, they 
compared the individual soils with similar soils in the 
same taxonomic class in other areas so that they could 
confirm data and assemble additional data based on 
experience and research. 

While a soil survey is in progress, samples of some of 
the soils in the area generally are collected for laboratory 
analyses and for engineering tests. Soil scientists 
interpreted the data from these analyses and tests as 
well as the field-observed characteristics and the soil 
properties in terms of expected behavior of the soils 
under different uses. Interpretations for all of the soils 
were field tested through observation of the soils in 
different uses under different levels of management. 
Some interpretations are modified to fit local conditions, 
and new interpretations sometimes are developed to 
meet local needs. Data were assembled from other 
sources, such as research information, production 
records, and field experience of specialists. For example, 
data on crop yields under defined levels of management 
were assembled from farm records and from field or plot 
experiments on the same kinds of soil. 

Predictions about soil behavior are based not only on 
soil properties but also on such variables as climate and 
biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from 
year to year. For example, soil scientists can state with a 
fairly high degree of probability that a given soil will have 
a high water table within certain depths in most years, 
but they cannot assure that a high water table will 
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Figure 2.—Fractured dolomite exposed in a quarry. 


8 be at a specific level in the soil on a specific Map Unit Composition 
ate. 

After soil scientists located and identified the A map unit delineation on a soil map represents an 
significant natural bodies of soil in the survey area, they area dominated by one major kind of soil or an area 
drew the boundaries of these bodies on aerial dominated by several kinds of soil. A map unit is 
photographs and identified each as a specific map unit. identified and named according to the taxonomic 
Aerial photographs show trees, buildings, fields, roads, classification of the dominant soil or soils. Within a 
and rivers, all of which help in locating boundaries taxonomic class there are precisely defined limits for the 
accurately. properties of the soils. On the landscape, however, the 


soils are natural objects. In common with other natural 


objects, they have a characteristic variability in their 
properties. Thus, the range of some observed properties 
may extend beyond the limits defined for a taxonomic 
class. Areas of soils of a single taxonomic class rarely, if 
ever, can be mapped without including areas of soils of 
other taxonomic classes. Consequently, every map unit 
is made up of the soil or soils for which it is named and 
some soils that belong to other taxonomic classes. 
These latter soils are called inclusions or included soils. 

Most inclusions have properties and behavioral 
patterns similar to those of the dominant soil or soils in 
the map unit, and thus they do not affect use and 
management. These are called noncontrasting (similar) 
inclusions. They may or may not be mentioned in the 
map unit descriptions. Other inclusions, however, have 
properties and behavior divergent enough to affect use 
or require different management. These are contrasting 
(dissimilar) inclusions. They generally occupy small areas 
and cannot be shown separately on the soil maps 


because of the scale used in mapping. The inclusions of 
contrasting soils are mentioned in the map unit 
descriptions. A few inclusions may not have been 
observed and consequently are not mentioned in the 
descriptions, especially where the soil pattern was so 
complex that it was impractical to make enough 
observations to identify all of the kinds of soil on the 
landscape. 

The presence of inclusions in a map unit in no way 
diminishes the usefulness or accuracy of the soil data. 
The objective of soil mapping is not to delineate pure 
taxonomic classes of soils but rather to separate the 
landscape into segments that have similar use and 
management requirements. The delineation of such 
landscape segments on the map provides sufficient 
information for the development of resource plans, but 
onsite investigation is needed to plan for intensive uses 
in small areas. 


General Soil Map Units 


The general soil map at the back of this publication 
shows the soil associations in this survey area. Each 
association has a distinctive pattern of soils, relief, and 
drainage. Each is a unique natural landscape. Typically, 
an association consists of one or more major soils and 
some minor soils. || is named for the major soils. The 
soils making up one association can occur in another but 
in a different pattern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas of 
suitable soils can be identified on the map. Likewise, 
areas where the soils are not suitable can be identified. 

Because of its small scale, the map is not suitable for 
planning the management of a farm or field or for 
selecting a site for a road or building or other structure. 
The soils in any one association differ from place to 
place in slope, depth, drainage, and other characteristics 
that affect management. 

The associations in Oconto County join with similar 
associations that may have different names in Brown, 
Langlade, Marinette, and Shawano Counties. Some 
differences result from variations in the extent or pattern 
of the soils in the counties. Others result from variations 
in the scale of the maps. The soils in these associations 
have similar potentials for land uses. The differences do 
not significantly affect the use of the maps for general 
planning. 


Soil Descriptions 
1. Kennan-Keweenaw-Padus Association 


Nearly level to very steep, well drained, loamy and sandy 
soils on uplands 

This association is on flats, convex side slopes, and 
ridgetops on moraines and outwash plains. It makes up 
about 7 percent of the county. It is about 34 percent 
Kennan soils, 18 percent Keweenaw soils, 13 percent 
Padus soils, and 35 percent soils of minor extent (fig. 3). 

Kennan soils are gently sloping to steep. They are 
moderately permeable in the upper part and moderately 
permeable or moderately rapidly permeable in the lower 
part. The available water capacity is moderate. Typically, 
the surface layer is black fine sandy loam about 3 inches 
thick. The subsurface layer is brown fine sandy loam 
about 2 inches thick. The upper subsoil is dark brown, 
friable fine sandy loam about 9 inches thick. The next 21 
inches is mixed brown, friable fine sandy loam and dark 


brown, friable sandy loam. The lower subsoil is reddish 
brown, friable sandy loam about 13 inches thick. The 
substratum to a depth of about 60 inches is reddish 
brown, friable sandy loam. 

Keweenaw soils are gently sloping to very steep. They 
are moderately permeable or moderately rapidly 
permeable. The available water capacity is low. Typically, 
the surface layer is dark brown loamy fine sand about 3 
inches thick. The subsoil is about 47 inches thick. The 
upper part is dark reddish brown and reddish brown, very 
friable loamy fine sand. The lower part is mixed reddish 
brown, friable sandy loam and brown, very friable loamy 
fine sand. The substratum to a depth of about 60 inches 
is brown, very friable loamy sand. 

Padus soils are nearly level to very steep. They are 
moderately permeable in the upper part and rapidly 
permeable or very rapidly permeable in the lower part. 
The available water capacity is moderate. Typically, the 
surface layer is very dark grayish brown fine sandy loam 
about 3 inches thick. The upper subsoil is brown, friable 
sandy loam about 8 inches thick. The next 6 inches is 
mixed brown, friable fine sandy loam and reddish brown, 
friable loam. The lower subsoil is about 14 inches of 
reddish brown, friable loam and dark reddish brown, very 
friable gravelly loamy sand. The upper part of the 
substratum is strong brown, loose sand. The lower part 
to a depth of about 60 inches is dark brown gravelly 
coarse sand. 

Some of the minor soils in this association are the 
Loxley, Menahga, Minocqua, Seelyeville, and Worcester 
soils. The very poorly drained Loxley and Seelyeville 
soils formed in organic material in drainageways, in 
depressions, and on low lying flats. The excessively 
drained Menahga soils formed in sandy deposits on flats 
and convex side slopes. The poorly drained and very 
poorly drained Minocqua and somewhat poorly drained 
Worcester soils formed in loamy deposits underlain by 
outwash sand or sand and gravel. They are on low lying 
flats and in drainageways and depressions. 

Most areas are used as woodland. Some are used for 
crops. The growth of competing vegetation following 
harvest and water erosion on the steeper slopes are the 
main management concerns if the major soils are used 
for woodland. 

Where protected from soil blowing, the nearly level to 
sloping major soils are suited to crops. The moderately 
steep to very steep soils are generally unsuited to this 
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Figure 3. 一 Typical pattern of soils and parent materlal in the Kennan-Keweenaw-Padus association. 


use. The major soils that have a slope of less than 20 
percent are suited to residential development. 


2. Padus-Pence Association 
Nearly level to very steep, well drained, loamy soils on 
uplands 


This association is on flats, side slopes, and ridgetops 
on outwash plains and eskers. It makes up about 18 


percent of the county. It is about 35 percent Padus soils, 


30 percent Pence soils, and 35 percent soils of minor 
extent. 

Padus soils are moderately permeable in the upper 
part and rapidly permeable or very rapidly permeable in 


the lower part. The available water capacity is moderate. 


Typically, the surface layer is very dark grayish brown 
fine sandy loam about 3 inches thick. The upper subsoil 
is brown, friable sandy loam about 8 inches thick. The 
next 6 inches is mixed brown, friable fine sandy loam 
and reddish brown, friable loam. The lower subsoil is 
about 14 inches of reddish brown, friable loam and dark 


reddish brown, very friable gravelly loamy sand. The 
upper part of the substratum is strong brown, loose 
sand. The lower part to a depth of about 60 inches is 
dark brown gravelly coarse sand. 

Pence soils are moderately rapidly permeable in the 
upper part and rapidly permeable or very rapidly 
permeable in the lower part. The available water capacity 
is low. Typically, the surface layer is black sandy loam 
about 1 inch thick. The subsurface layer is dark brown 
sandy loam about 1 inch thick. The subsoil is about 21 
inches thick. It is dark brown, friable sandy loam in the 
upper part; brown, friable sandy loam in the next part; 
and brown, very friable loamy sand in the lower part. The 
substratum to a depth of about 60 inches is strong 
brown, loose, stratified sand and gravel. 

Some of the minor soils in this association are the 
Kennan, Loxley, Menahga, Minocqua, Seelyeville, and 
Worcester soils. The well drained Kennan soils formed in 
loamy deposits and in the underlying loamy or sandy 
glacial till. They are on ridgetops and side slopes. The 
very poorly drained Loxley and Seelyeville soils formed 
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in organic material in depressions. The excessively 
drained Menahga soils are sandy throughout. They are 
on flats and convex side slopes. The poorly drained and 
very poorly drained Minocqua and somewhat poorly 
drained Worcester soils formed in loamy deposits 
underlain by outwash sand or sand and gravel. They are 
on low lying flats and in drainageways and depressions. 

Most areas are used as woodland. Some are used for 
crops. The major soils are suited to trees. The growth of 
competing vegetation following harvest and water 
erosion on the steeper slopes are the main concerns in 
managing woodland. 

Where protected from soil blowing and water erosion, 
the nearly level to sloping major soils are suited to crops. 
The moderately steep to very steep soils are generally 
unsuited to this use. The major soils that have a slope of 
less than 20 percent are suited to residential 
development. Septic tank absorption fields function 
satisfactorily, but ground water pollution is a hazard 
because of the rapid and very rapid permeability in the 
substratum. 


3. Menahga-Rousseau-Shawano Association 


Nearly level to very steep, excessively drained and 
moderately well drained, sandy soils on uplands 

This association is on convex side slopes, concave 
foot slopes, and flats on outwash plains and glacial lake 
plains. It makes up about 20 percent of the county. It is 
about 27 percent Menahga soils, 24 percent Rousseau 
soils, 15 percent Shawano soils, and 34 percent soils of 
minor extent. 

Menahga soils are nearly level to very steep and are 
excessively drained. They are rapidly permeable. The 
available water capacity is low. Typically, the surface 
layer is black sand about 3 inches thick. The subsurface 
layer is very dark grayish brown sand about 2 inches 
thick. The subsoil is strong brown and dark yellowish 
brown, very friable and loose sand about 29 inches thick. 
The substratum to a depth of about 60 inches is 
yellowish brown, loose sand. 

Rousseau soils are nearly level and gently sloping and 
are moderately well drained. They are rapidly permeable. 
The available water capacity is low. Typically, the surface 
layer is very dark grayish brown fine sand about 8 inches 
thick. The subsoil is fine sand about 24 inches thick. It is 
reddish brown and very friable in the upper part and 
strong brown, mottled, and loose in the lower part. The 
substratum to a depth of about 60 inches is brown and 
strong brown, mottled, loose fine sand. 

Shawano soils are gently sloping to steep and are 
excessively drained. They are rapidly permeable. The 
available water capacity is low. Typically, the surface 
layer is very dark brown fine sand about 4 inches thick. 
The subsoil is brown and strong brown, very friable fine 
sand about 25 inches thick. The substratum to a depth 
of about 60 inches is strong brown, loose fine sand. 


Some of the minor soils in this association are the 
Cormant, losco, Menominee, Seelyeville, and Wainola 
soils. The poorly drained and very poorly drained 
Cormant and somewhat poorly drained Wainola soils are 
in drainageways and depressions and on low lying flats. 
The somewhat poorly drained losco and well drained 
Menominee soils are underlain by loamy deposits at a 
depth of 20 to 40 inches. losco soils are on concave 
foot slopes, in drainageways and depressions, and on 
low lying flats. Menominee soils are on convex side 
slopes. The very poorly drained Seelyeville soils formed 
in organic material on low lying flats and in drainageways 
and depressions. 

Most areas are used as woodland. Many have been 
planted to pine. Some are used for crops. The major 
soils are suited to trees. Seedling survival and water 
erosion are the main management concerns if the major 
soils are used for woodland. 

Where irrigated and protected from soil blowing, the 
nearly level to sloping major soils are suited to crops. 
The moderately steep to very steep Menahga and 
Shawano soils are generally unsuited to this use. The 
Menahga and Shawano soils that have a slope of less 
than 20 percent are suited to residential development. 
Septic tank absorption fields function satisfactorily in 
these soils, but ground water pollution is a hazard 
because of the rapid permeability. The Rousseau soils 
are poorly suited to residential development because of 
the seasonal high water table. 


4. Seelyeville-Markey Association 


Nearly level, very poorly drained, mucky soils in 
depressions апа drainageways on ground moraines and 
outwash plains 

This association makes up about 7 percent of the 
county. It is about 40 percent Seelyeville soils, 30 
percent Markey soils, and 30 percent soils of minor 
extent. 

Seelyeville soils are moderately rapidly permeable. 
The available water capacity is very high. Typically, the 
soils are muck to a depth of more than 60 inches. The 
muck is very dark gray in the upper part and black and 
very dark brown in the lower part. 

Markey soils are moderately rapidly permeable. The 
available water capacity is very high. Typically, the soils 
are black and very dark brown muck to a depth of about 
37 inches. The substratum to a depth of about 60 inches 
is dark grayish brown, loose sand. 

Some of the minor soils in this association are the 
Cormant, Menahga, Rousseau, Shawano, and Wainola 
soils. All of these soils formed in sandy deposits. The 
poorly drained and very poorly drained Cormant and 
somewhat poorly drained Wainola soils are on low lying 
flats and in depressions and drainageways. The 
excessively drained Menahga and Shawano soils are on 
flats and convex side slopes. The moderately well 
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drained Rousseau soils are on low lying flats and convex 
side slopes. 

Most areas are undrained and support woodland or 
wetland vegetation. A few are drained and are used for 
crops. Where adequately drained and protected from 
ponding and soil blowing, the major soils are suited to 
crops. Ponding and soil blowing are the main hazards. 
Wetness is the main limitation. The length of the growing 
season, which is restricted by frost in spring and early in 
fall, is a severe limitation affecting most crops. The soils 
are suited to trees and are generally unsuited to 
residential development and septic tank absorption 
fields. 


5. Tilleda-Menominee Association 


Nearly level to moderately steep, well drained, loamy 
and sandy soils on uplands 

This association is on flats and convex side slopes on 
moraines. It makes up about 4 percent of the county. It 
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is about 37 percent Tilleda soils, 30 percent Menominee 
soils, and 33 percent soils of minor extent (fig. 4). 

Tilleda soils are nearly level to moderately steep. They 
are moderately permeable. The available water capacity 
is high. Typically, the surface layer is dark brown fine 
sandy loam about 8 inches thick. The subsurface layer is 
brown fine sandy loam about 4 inches thick. The next 10 
inches is mixed brown, friable fine sandy loam and 
reddish brown, friable loam. The subsoil is reddish 
brown, friable loam about 16 inches thick. The 
substratum to a depth of about 60 inches also is reddish 
brown, friable loam. 

Menominee soils are gently sloping to moderately 
steep. They are rapidly permeable in the upper part and 
moderately permeable in the lower part. The available 
water capacity is moderate. Typically, the surface layer is 
dark brown loamy fine sand about 9 inches thick. The 
upper subsoil is strong brown, very friable fine sand 
about 8 inches thick. The next layer is brown, very friable 
loamy fine sand about 6 inches thick. The lower subsoil 
is dark reddish brown, firm clay loam about 6 inches 


Ж ша — штэ 
Tilleda 2 
22 


— 


Figure 4.—Typical pattern of воћа and parent materia! In the Tilleda-Menominee association. 
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thick. The substratum to a depth of about 60 inches is 
brown, friable sandy loam. 

Some of the minor soils in this association are the 
Fence, losco, Seelyeville, Shiocton, and Solona soils. 
The well drained Fence soils formed in loamy lacustrine 
deposits on convex side slopes and knolls. The 
somewhat poorly drained losco and Solona soils are on 
low lying flats, in depressions and drainageways, and on 
concave foot slopes. The very poorly drained Seelyeville 
soils formed in organic material on low lying flats and in 
drainageways and depressions. The somewhat poorly 
drained Shiocton soils formed in loamy lacustrine 
deposits on low lying flats, in drainageways and 
depressions, and on concave foot slopes. 

Many of the less sloping areas of the major soils are 
used for crops. Some areas, especially the steeper ones, 
are used as woodland or pasture. In most areas the 
major soils are suited to crops. The moderately steep 
Menominee soils, however, are generally unsuited. Water 
erosion and soil blowing are the main hazards if the 
major soils are used for crops. Also, drought is a hazard 
in areas of the Menominee soils. 

The major soils are suited to trees. The less sloping 
5015 are suited to residential development, but the 
moderately steep soils are poorly suited because of the 
slope. The Tilleda soils are moderately limited as sites 
for septic tank absorption fields because of the 
moderate permeability, and the Menominee soils are 
severely limited because of the rapid permeability in the 
sandy upper layers. Septic tank absorption fields function 
satisfactorily in the Menominee soils, but the lateral 
movement of effluent is a hazard if the absorption field is 
installed in the sandy material. 


6. Onaway-Seelyeville-Menominee Association 


Nearly level to very steep, well drained, moderately well 
drained, and very poorly drained, loamy, mucky, and 
sandy soils on uplands and in depressions 

This association is on convex side slopes and in 
depressions on ground moraines and end moraines. It 
makes up about 7 percent of the county. It is about 37 
percent Onaway soils, 18 percent Seelyeville soils, 10 
percent Menominee soils, and 35 percent soils of minor 
extent. 

Onaway soils are nearly level to very steep and are 
well drained and moderately well drained. Permeability 
generally is moderate or moderately slow throughout the 
profile. It is rapid, however, in the substratum of the 
sandy substratum phase. The available water capacity is 
high. Typically, the surface layer is very dark grayish 
brown fine sandy loam about 8 inches thick. The 
subsurface layer is brown, very friable fine sandy loam 
about 6 inches thick. The next layer is mixed reddish 
brown, friable loam and brown, very friable fine sandy 
loam about 4 inches thick. The subsoil is mostly reddish 
brown, friable loam about 7 inches thick. The substratum 
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to a depth of about 60 inches is brown, friable sandy 
loam. 

Seelyeville soils are nearly level and very poorly 
drained. They are moderately rapidly permeable. The 
available water capacity is very high. Typically, the soils 
are muck to a depth of at least 60 inches. The muck is 
very dark gray in the upper part and black and very dark 
brown in the lower part. 

Menominee soils are gently sloping to moderately 
steep and are well drained. They are rapidly permeable 
in the upper part and moderately permeable in the lower 
part. The available water capacity is moderate. Typically, 
the surface layer is dark brown loamy fine sand about 9 
inches thick. The upper subsoil is strong brown, very 
friable fine sand about 8 inches thick. The next layer is 
brown, very friable loamy fine sand about 6 inches thick. 
The lower subsoil is dark reddish brown, firm clay loam 
about 6 inches thick. The substratum to a depth of about 
60 inches is brown, friable sandy loam. 

Some of the minor soils in this association are the 
Fairport, losco, Kiva, Markey, Menahga, and Solona 
soils. The well drained Fairport soils are underlain by 
dolomite at a depth of 20 to 40 inches. They are on 
ridgetops and convex side slopes. The somewhat poorly 
drained losco soils have a sandy mantle that is 20 to 40 
inches thick. They are on low lying flats and in 
drainageways and depressions. The well drained Kiva 
soils are underlain by calcareous sand and gravel at a 
depth of 10 to 24 inches. They are on convex side 
slopes. The very poorly drained Markey soils formed in 
16 to 51 inches of organic material and are underlain by 
sandy material. They are in drainageways and 
depressions and on low lying flats. The excessively 
drained Menahga soils are sandy throughout. They are 
on flats and convex side slopes. The somewhat poorly 
drained Solona soils are in drainageways and 
depressions and on concave foot slopes. 

Most areas of the Onaway and Menominee soils are 
used for crops. Most areas of the Seelyeville soils and 
some of the steeper areas of the Onaway and 
Menominee soils are used as woodland. Most areas of 
the Onaway and Menominee soils and the adequately 
drained areas of the Seelyeville soils are suited to crops. 
Water erosion, wetness, and soil blowing are the main 
management concerns. Also, drought is a hazard in 
areas of the Menominee soils, and the length of the 
growing season, which is restricted by frost late in spring 
and early in fall, is a limitation in areas of the Seelyeville 
soils. The steep and very steep Onaway soils and 
undrained areas of the Seelyeville soils are generally 
unsuited to crops. 

The major soils are suited to trees. Harvesting on the 
very poorly drained Seelyeville soils is restricted because 
of wetness. 

The gently sloping and sloping, well drained Onaway 
and Menominee soils are suited to residential 
development. The moderately steep to very steep 
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Onaway soils and the moderately steep Menominee 
soils, however, are poorly suited because of the slope, 
and the Seelyeville soils are generally unsuited because 
of ponding. 


7. Onaway-Solona Association 


Nearly level to very steep, well drained to somewhat 
poorly drained, loamy soils on uplands 

This association is on flats, on convex side slopes, 
and in drainageways and depressions on ground 
moraines. | makes up about 30 percent of the county. It 
is about 40 percent Onaway soils, 28 percent Solona 
soils, and 32 percent soils of minor extent. 

Onaway soils are nearly level to very steep and are 
well drained and moderately well drained. They are 
moderately permeable and moderately slowly регтеабје. 
The available water capacity is high. Typically, the 
surface layer is very dark grayish brown fine sandy loam 
about 8 inches thick. The subsurface layer is brown, very 
friable fine sandy loam about 6 inches thick. The next 4 
inches is mixed reddish brown, friable loam and brown, 
very friable fine sandy loam. The subsoil is mostly 
reddish brown, friable loam about 7 inches thick. The 
substratum to a depth of about 60 inches is brown, 
friable sandy loam. 

Solona soils are nearly level and gently sloping and 
are somewhat poorly drained. They are moderately 
permeable. The available water capacity is moderate. 
Typically, the surface layer is dark brown fine sandy 
loam about 9 inches thick. The subsoil is mottled, friable 
sandy loam about 13 inches thick. It is brown in the 
upper part and reddish brown in the lower part. The 
substratum to a depth of about 60 inches is reddish 
brown, mottled, friable sandy loam. 

Some of the minor soils in this association are the 
Bonduel, Ensley, Fairport, Fence, losco, Menominee, 
Seelyeville, and Shiocton soils. The somewhat poorly 
drained Bonduel and well drained Fairport soils are 
underlain by dolomite at a depth of 20 to 40 inches. 
They are in drainageways and on ridgetops and side 
slopes. The poorly drained and very poorly drained 
Ensley soils are on low lying flats and in depressions 
and drainageways. The well drained Fence and 
somewhat poorly drained Shiocton soils formed in 
lacustrine deposits. They are on convex side slopes, on 
concave foot slopes, in drainageways and depressions, 
and on low lying flats. The somewhat poorly drained 
losco and well drained Menominee soils have a sandy 
mantle that is 20 to 40 inches thick. They are on convex 
side slopes, on flats, on concave foot slopes, and in 
drainageways and depressions. The very poorly drained 
Seelyeville soils formed in organic material on low lying 
flats and in drainageways and depressions. 

Most areas are used for crops. Some are used as 
pasture or woodland. Most areas of the Onaway soils 
and adequately drained areas of the Solona soils are 
suited to crops, but the steep and very steep Onaway 
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soils are generally unsuited. Water erosion and wetness 
are the main management concerns. 

The major soils are suited to trees. The gently sloping, 
well drained Onaway soils are suited to residential 
development, and the sloping Onaway soils are 
moderately suited. The moderately steep to very steep 
Onaway soils are poorly suited because of the slope. 
The Solona soils are poorly suited to residential 
development because of the seasonal high water table. 


8. Walnola-Cormant Association 


Nearly level and gently sloping, somewhat poorly drained 
to very poorly drained, sandy soils on flats and іп 
depressions and drainageways on outwash plains and 
glacial lake plains 


This association makes up about 7 percent of the 
county. It is about 48 percent Wainola soils, 25 percent 
Cormant soils, and 27 percent soils of minor extent. 

Wainola soils are nearly level and gently sloping and 
are somewhat poorly drained. They are rapidly 
permeable. The available water capacity is low. Typically, 
the surface layer is black loamy fine sand about 3 inches 
thick. The subsurface layer is brown, very friable fine 
sand about 6 inches thick. The subsoil is mottled, very 
friable fine sand about 21 inches thick. It is dark 
yellowish brown in the upper part and dark brown in the 
lower part. The substratum to a depth of about 60 inches 
is yellowish brown, mottled, loose fine sand. 

Cormant soils are nearly level and are poorly drained 
and very poorly drained. They are rapidiy permeable. 
The available water capacity is low. Typically, the surface 
layer is very dark gray loamy fine sand about 9 inches 
thick. The substratum to a depth of about 60 inches is 
mottled, loose fine sand. It is dark grayish brown in the 
upper part and grayish brown in the lower part. 

Some of the minor soils in this association are the 
Brevort, losco, Rousseau, and Seelyeville soils and 
Saprists and Aquents, ponded. The poorly drained and 
very poorly drained Brevort and somewhat poorly 
drained losco soils are underlain by loamy deposits at a 
depth of 20 to 40 inches. They are on low lying flats and 
in drainageways and depressions. The moderately well 
drained Rousseau soils are on flats and side slopes. The 
very poorly drained Saprists and Aquents formed in 
organic material and in sandy and loamy deposits. They 
are along the edges of open bodies of water and in 
depressions. The very poorly drained Seelyeville soils 
formed in organic material. They are on low lying flats 
and in drainageways and depressions. 

Most areas are undrained and support woodland or 
wetland vegetation. Some are drained and used for 
crops. Where adequately drained and protected from 
ponding and soil blowing, the major soils are suited to 
crops. Ponding and soil blowing are the main hazards. 
Wetness is the main limitation. 
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The major soils are suited to trees. They are poorly 
suited to residential development because of the 
seasonal high water table and the ponding. 
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Detailed Soil Map Units 
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The map units on the detailed soil maps at the back of 
this survey represent the soils in the survey area. The 
map unit descriptions in this section, along with the soil 
maps, can be used to determine the suitability of a soil 
for specific uses. They also can be used to plan the 
management needed for those uses. More information 
on each map unit, or soil, is given under "Use and 
Management of the Soils.” 

Each map unit on the detailed soil maps represents an 
area on the landscape and consists of one or more soils 
for which the unit is named. 

A symbol identifying the soil precedes the map unit 
name in the soil descriptions. Each description includes 
general facts about the soil and gives the principal 
hazards and limitations to be considered in planning for 
specific uses. 

Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the substratum, all the soils of a 
series have major horizons that are similar in 
composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the substratum. They also can differ in slope, 
stoniness, wetness, degree of erosion, and other 
characteristics that affect their use. On the basis of such 
differences, a soil series is divided into 500 phases. Most 
of the areas shown on the detailed soil maps are phases 
of soil series. The name of a soil phase commonly 
indicates a feature that affects use or management. For 
example, Onaway fine sandy loam, 1 to 6 percent 
slopes, is a phase in the Onaway series. 

Some map units are made up of two or more major 
soils. These map units are called soil complexes or 
undifferentiated groups. 

A soil complex consists of two or more soils, or one or 
more soils and a miscellaneous area, in such an intricate 
pattern or in such small areas that they cannot be shown 
separately on the soil maps. The pattern and proportion 
of the soils are somewhat similar in all areas. Onaway- 
Kiva-Menahga complex, 4 to 15 percent slopes, is an 
example. 

Ап undifferentiated group is made up of two or more 
soils that could be mapped individually but are mapped 
as one unit because similar interpretations can be made 
for use and management. The pattern and proportion of 
the soils in the mapped areas are not uniform. An area 
can be made up of only one of the major soils, or it can 


be made up ol all of them. Seelyeville and Markey 
mucks, 0 to 1 percent slopes, is an undifferentiated 
group in this survey area. 

Most map units include small scattered areas of soils 
other than those for which the map unit is named. Some 
of these included soils have properties that differ 
substantially from those of the major soil or soils. Such 
differences could significantly affect use and 
management of the soils in the map unit. The included 
soils are identified in each map unit description. Some 
small areas of strongly contrasting soils are identified by 
a special symbol on the soil maps. 

This survey includes misce/laneous areas. Such areas 
have little or no soil material and support little or no 
vegetation. Pits is an example. Miscellaneous areas are 
shown on the soil maps. Some that are too small to be 
shown are identified by a special symbol on the soil 
maps. 

The detailed soil map units in Oconto County join with 
similar map units that may have different names in 
adjacent counties. Some differences result from 
variations in the extent or pattern of the soils in the 
counties. Others result from variations in the scale of the 
maps. 

Table 4 gives the acreage and proportionate extent of 
each map unit. Other tables (see “Summary of Tables'') 
give properties of the soils and the limitations, 
capabilities, and potentials for many uses. The Glossary 
defines many of the terms used in describing the soils. 
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AaE—Alpena gravelly sandy loam, 20 to 35 percent 
slopes. This steep and very steep, deep, excessively 
drained soil is on convex side slopes. Most areas are 
long and narrow and range from about 10 to 50 acres in 
size. 

Typically, the surface layer is very dark gray gravelly 
sandy loam about 4 inches thick. The subsoil is dark 
brown, very friable very gravelly sandy loam about 4 
inches thick. The substratum to a depth of about 60 
inches is brown, loose, stratified sand and very gravelly 
sand. In some places the surface layer is loam, gravelly 
loam, or sandy loam. In other places the soil is 
moderately steep or is eroded. In some areas the loamy 
mantle is more than 10 inches thick. 
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Included with this soil in mapping are small areas of 
the excessively drained Menahga soils. These soils are 
in landscape positions similar to those of the Alpena soil. 
They are sandy throughout. They make up 10 to 15 
percent of the unit. 

Permeability is very rapid in the Alpena soil. The 
available water capacity is very low. Surface runoff is 
rapid. Organic matter content is moderate in the surface 
layer. 

Most areas are wooded, Some are used as 
unimproved pasture. This soil is generally unsuited to 
cultivated crops and pasture because of the very low 
available water capacity, a very severe hazard of 
erosion, and the susceptibility to soil blowing. 

This soil is poorly suited to trees. The trees grow 
slowly and tend to be poorly formed. Planting on the 
contour and carefully locating skid roads help to control 
erosion. Seedling survival rates are poor in dry periods. 
They can be improved by careful planting of vigorous 
nursery stock. The production of merchantable wood 
may not be profitable, but the cover of trees can be very 
effective in controlling soil blowing and erosion. 

This soil is generally unsuited to septic tank absorption 
fields and dwellings because of the slope. This limitation 
is difficult to overcome, and a more suitable site should 
be selected. If the soil is used as a septic tank 
absorption field, a poor filtering capacity may result in 
the pollution of ground water. The soil is poorly suited to 
local roads because of the slope. Cutting and filling or 
constructing the roads on the contour helps to overcome 
this limitation. 

The land capability classification is Vils. The woodland 
ordination symbol is ЗА. 


BnA—Bonduel loam, 0 to 3 percent slopes. This 
nearly level and gently sloping, moderately deep, 
somewhat poorly drained soil is on low lying flats and in 
plane or concave drainageways. Most areas are irregular 
in shape and range from about 5 to 160 acres in size. 

Typically, the surface layer is very dark gray loam 
about 8 inches thick. The subsoil is dark brown and 
brown, mottled, friable loam about 17 inches thick. The 
substratum is light brown, mottled, friable loam about 12 
inches thick. Light gray dolomite bedrock is at a depth of 
about 37 inches. In some places the surface layer is fine 
sandy loam or silt loam. In other places the soil is more 
than 40 inches deep over dolomite. 

Included with this soil in mapping are small areas of 
Fairport and Solona soils. The somewhat poorly drained 
Solona soils are in positions on the landscape similar to 
those of the Bonduel soil. They do not have dolomite 
within a depth of 60 inches. The well drained Fairport 
soils are in the higher landscape positions. Also included 
are areas of soils that have dolomite within a depth of 20 
inches. Included soils make up 5 to 10 percent of the 
unit. 
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Permeability and the available water capacity are 
moderate in the Bonduel soil. Surface runoff is slow. The 
seasonal high water table is at a depth of 1 to 3 feet 
during wet periods. Organic matter content is moderate 
in the surface layer. This layer is friable and can be 
easily tilled. 

Drained areas are used for crops or pasture. 
Undrained areas provide wildlife habitat. In the drained 
areas this soil is suited to corn and small grain. Surface 
drains remove excess surface water rapidly. In areas 
where the depth to bedrock is sufficient, tile can improve 
subsurface drainage. Regular additions of organic 
material help to maintain fertility and good tilth. 

If drained, this soil is suited to pasture and hay. 
Overgrazing reduces the extent of the protective plant 
cover and encourages the growth of undesirable plant 
species. Grazing during wet periods results in surface 
compaction and poor tilth and reduces the rate of water 
infiltration. Applications of fertilizer and controlled grazing 
help to keep the plant cover in good condition. 

This soil is suited to trees. Because of the wetness, 
the trees should be planted by hand or machine on 
prepared ridges if natural regeneration is unreliable. The 
use of equipment is restricted in the spring and other 
excessively wet periods. Ruts form easily when heavy, 
wheeled equipment is used during these periods. 
Harvesting is frequently limited to periods when the soil 
is frozen. Harvesting by clearcut or area-selection 
methods helps to prevent windthrow of the remaining 
trees. Competing vegetation, which interferes with 
natural regeneration following harvest, can be controlled 
by suitable herbicides or mechanical removal. 

Because of the seasonal high water table and the 
moderate depth to dolomite, this soil is poorly suited to 
septic tank absorption fields. Mounding with suitable 
filtering material helps to overcome these limitations. The 
soil is poorly suited to dwellings without basements 
because of the seasonal high water table. This limitation 
can be overcome by installing a subsurface drainage 
system that includes a dependable outlet, such as a 
gravity outlet, or by adding fill material, which raises the 
site. The soil is poorly suited to dwellings with 
basements because of the seasonal high water table 
and the depth to bedrock. Constructing the basement 
above the water table and installing a subsurface 
drainage system that includes a dependable outlet, such 
as a gravity outlet, help to overcome the wetness. The 
bedrock can be excavated by blasting or by using 
suitable power equipment. 

This soil is poorly suited to local roads and streets 
because of a high potential for frost action. This hazard 
can be overcome by installing a subsurface drainage 
system in the roadbed and by covering or replacing the 
upper part of the soil with coarse textured base material, 
Such as sand or gravel. 

The land capability classification is liw. The woodland 
ordination symbol is 4W. 
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Bs—Brevort mucky loamy sand, 0 to 2 percent 
slopes. This nearly level, deep, poorly drained and very 
poorly drained soil is on low lying flats and in 
depressions and drainageways. lt is subject to ponding. 
Most areas are irregular in shape and range from about 
5 to 120 acres in size. 

Typically, the surface layer is black mucky loamy sand 
about 9 inches thick. The upper part of the substratum is 
grayish brown, mottled, loose sand. The lower part to a 
depth of about 60 inches is brown, mottled, friable silt 
loam. In some places the surface layer is sand, fine 
sand, loamy sand, or loamy fine sand. In other places 
the soil has an organic surface layer as much as 16 
inches thick. 

Included with this soil in mapping are small areas of 
losco, Markey, and Wainola soils. The somewhat poorly 
drained losco and Wainola soils are in the slightly higher 
landscape positions. Wainola soils are dominantly fine 
sand throughout. The very poorly drained Markey soils 
are in positions on the landscape similar to those of the 
Brevort soil. They are organic to a depth of 16 to 51 
inches. Also included are areas of soils that have more 
clay and less sand and silt in the substratum than the 
Brevort soil. Included soils make up 10 to 15 percent of 
the unit. 

Permeability is rapid in the upper part of the Brevort 
soil and moderately slow in the lower part. The available 
water capacity is moderate. Surface runoff is very slow 
or ponded. The water table is above or near the surface 
throughout the year. It hinders root growth. Organic 
matter content is high or very high in the surface layer. 

Drained areas are used for crops or pasture. 
Undrained areas provide wildlife habitat. Some are used 
as unimproved pasture. In the drained areas this soil is 
suited to corn and small grain. Surface drains remove 
excess surface water rapidly. Deep ditches and tile 
drains can improve internal drainage. Where drainage tile 
is installed in the sandy upper part of the soil, loose 
sand can enter the tile lines unless a suitable filter is 
used. Unless protected by a plant cover, ditchbanks are 
eroded by flowing water. Vertical banks can cave in and 
plug the ditch. If the soil is drained and cultivated, soil 
blowing is a hazard. It can be controlled by proper 
management of crop residue; a conservation tillage 
system, such as chisel plowing, that leaves a protective 
amount of crop residue on the surface; wind 
stripcropping; and field windbreaks. 

Because of the high water table and the periodic 
ponding, undrained areas are unsuitable for most forage 
species. They can be used only for such species as reed 
canarygrass and Garrison creeping foxtail. Drained areas 
are better suited to legumes and grasses for hay and 
pasture. The best planting time is early in spring, before 
the surface layer dries out. A later planting time is likely 
to result in a poorer survival rate unless this soil is 
irrigated. Overgrazing reduces the extent of the 
protective plant cover and thus increases the 
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susceptibility to soil blowing. Topdressing with suitable 
fertilizer and controlled grazing help to maintain the plant 
cover. 

This soil is suited to trees. Because of the wetness, 
trees should be planted by hand or machine on prepared 
ridges if natural regeneration is unreliable. Planting large, 
vigorous nursery stock reduces the seedling mortality 
rate. Harvesting is frequently limited to periods when the 
soil is frozen. Harvesting by clearcut or area-selection 
methods helps to prevent windthrow of the remaining 
trees. Competing vegetation, which interferes with 
natural regeneration following harvest, can be controlled 
by suitable herbicides or mechanical removal. 

This soil is generally unsuited to dwellings because of 
the ponding and to septic tank absorption fields because 
of the ponding, the rapid permeability in the sandy 
mantlə, and the moderately slow permeability in the 
lower part of the substratum. Overcoming these 
limitations is difficult, and a more suitable site should be 
selected. The soil is poorly suited to local roads because 
of the ponding and a high potential for frost action. 
Surface water can be removed by ditches and culverts, 
and fill material can raise the roads and streets above 
the ponding level. The damage caused by frost action 
can be minimized by covering or replacing the upper part 
of the soil with coarse textured base material, such as 
sand or gravel. 

The land capability classification is lllw. The woodland 
ordination symbol is 8W. 


Co 一 Cormant loamy fine sand, 0 to 1 percent 
slopes. This nearly level, deep, poorly drained and very 
poorly drained soil is on low lying flats and in 
depressions and drainageways. It is subject to ponding. 
Most areas are irregular in shape and range from about 
5 to 280 acres in size. 

Typically, the surface layer is very dark gray loamy fine 
sand about 9 inches thick. The substratum to a depth of 
about 60 inches is mottled, loose fine sand. It is dark 
grayish brown in the upper part and grayish brown in the 
lower part. In some places the surface layer is mucky 
loamy fine sand, loamy sand, or sand. In other places 
the soil has an organic surface layer as much as 16 
inches thick. 

Included with this soil in mapping are small areas of 
Brevort, Markey, and Wainola soils. The poorly drained 
and very poorly drained Brevort and very poorly drained 
Markey soils are in positions on the landscape similar to 
those of the Cormant soil. Brevort soils have a sandy 
mantle that is 20 to 40 inches deep over silty or loamy 
deposits. Markey soils are organic to a depth of 16 to 51 
inches and are underlain by sandy deposits. The 
somewhat poorly drained Wainola soils are in the slightly 
higher positions on the landscape. Included soils make 
up 10 to 15 percent of the unit. 

Permeability is rapid in the Cormant soil. The available 
water capacity is low. Surface runoff is very slow or 
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ponded. Unless the soil is drained, the water table is 
above or near the surface throughout the year. It hinders 
root growth. Organic matter content is high or very high 
in the surface layer. 

Most areas are undrained and are unsuited to crops. 
They provide wildlife habitat. Some are used as 
unimproved pasture. A few areas have been drained and 
are used for corn or small grain. If the soil is drained and 
cultivated, soil blowing is a hazard. 

Undrained areas are unsuitable for most forage plants. 
They can be used only tor such species as reed 
canarygrass and Garrison creeping foxtail. Drained areas 
are better suited to legumes and grasses for hay and 
pasture. Forage yields generally are low unless fertilizer 
and irrigation water are applied. In drained areas the 
best planting time is early in spring, before the surface 
layer dries out. A later planting time is likely to result in a 
poorer survival rate unless the soil is irrigated. 
Overgrazing reduces the extent of the protective plant 
cover and thus increases the susceptibility to soil 
blowing. Topdressing with suitable fertilizer and 
controlled grazing help to maintain the plant cover. 

This soil is suited to trees. Because of the wetness, 
the trees should be planted by hand or machine on 
prepared ridges if natural regeneration is unreliable. 
Planting vigorous nursery stock reduces the seedling 
mortality rate. The use of equipment is restricted in the 
spring and other excessively wet periods. Harvesting is 
frequently limited to periods when the soil is frozen. 
Harvesting by clearcut or area-selection methods helps 
to prevent windthrow of the remaining trees. Competing 
vegetation, which interferes with natural regeneration 
following harvest, can be controlled by suitable 
herbicides or mechanical removal. 

This soil is generally unsuited to septic tank absorption 
fields because of the ponding and the rapid permeability 
and to dwellings because of the ponding. Overcoming 
these limitations is difficult, and a more suitable site 
should be selected. The soil is poorly suited to local 
roads and streets because of the ponding. Surface water 
can be removed by culverts and ditches, and fill material 
can raise the roads and streets above the ponding level. 

The land capability classification is Viw. The woodland 
ordination symbol is 4W. 


Es—Ensley mucky loam, 0 to 2 percent slopes. 
This nearly level, deep, poorly drained and very poorly 
drained soil is on low lying flats and in depressions and 
drainageways. It is subject to ponding. Most areas аге 
irregular in shape and range from about 4 to 100 acres 
in size. 

Typically, the surface layer is black mucky loam about 
7 inches thick. The subsurface layer is grayish brown, 
mottled, friable silt loam about 5 inches thick. The 
subsoil is mottled, firm sandy loam about 15 inches 
thick. The upper part is dark brown, and the lower part is 
reddish brown. The substratum to a depth of about 60 
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inches is brown and reddish brown, mottled, friable 
sandy loam. In some places the surface layer is silt loam 
or sandy loam. In other places the soil has an organic 
surface layer as much as 16 inches thick. 

Included with this soil in mapping are small areas of 
Brevort, Minocqua, and Solona soils. The poorly drained 
and very poorly drained Brevort and Minocqua soils are 
in positions on the landscape similar to those of the 
Ensley soil. Brevort soils have a sandy mantle that is 20 
to 40 inches thick. Minocqua soils are underlain by sand. 
The somewhat poorly drained Solona soils are in the 
slightly higher landscape positions. Also included are 
small areas of soils that have more clay in the subsoil 
than the Ensley soil and small areas where dolomite 
bedrock is at a depth of 40 to 60 inches. Included soils 
make up 10 to 15 percent of the unit. 

Permeability is moderate in the upper part of the 
Ensley soil and moderately rapid in the lower part. The 
available water capacity is high. Surface runoff is slow to 
ponded. The seasonal high water table is above or near 
the surface much of the year. It hinders root growth. 
Organic matter content is high in the surface layer. This 
layer is friable and can be easily tilled, but it tends to 
crust after heavy rains. 

Most drained areas are used for crops. Undrained 
areas provide wildlife habitat. Some are used as 
unimproved pasture. In the drained areas this soil is 
suited to corn and small grain. Surface drains remove 
excess surface water rapidly. Deep ditches and tile 
drains can improve subsurface drainage. Unless 
protected by vegetation, ditchbanks are easily eroded by 
flowing water. Vertical banks can cave in and plug the 
ditch. 

Because of the high water table and the periodic 
ponding, undrained areas are unsuitable for most forage 
species. They can be used only for such species as reed 
canarygrass and Garrison creeping foxtail. Drained areas 
are suited to certain legumes and grasses. Overgrazing 
reduces the extent of the protective plant cover and 
encourages the growth of undesirable plant species. 
Grazing when the surface layer is wet results in surface 
compaction and poor tilth and reduces the rate of water 
infiltration. Applications of fertilizer, controlled grazing, 
and restricted use during wet periods help to keep the 
plant cover in good condition. 

This soil is suited to trees. Because of the wetness, 
the trees should be planted by hand or machine on 
prepared ridges if natural regeneration is unreliable. 
Planting vigorous nursery stock reduces the seedling 
mortality rate. The use of equipment is restricted in the 
spring and other excessively wet periods. Ruts form 
easily when heavy, wheeled equipment is used during 
these periods. Harvesting is frequently limited to periods 
when the soil is frozen. Harvesting by clearcut or area- 
selection methods helps to prevent windthrow of the 
remaining trees. Competing vegetation, which interferes 
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with natural regeneration following harvest, can be 
controlled by suitable herbicides or mechanical removal. 

Because of the ponding, this soil is generally unsuited 
to septic tank absorption fields and dwellings. 
Overcoming this limitation is difficult, and a more suitable 
site should be selected. The soil is poorly suited to local 
roads because of the ponding and a high potential for 
frost action. Surface water can be removed by ditches 
and culverts, and fill material can raise the roads and 
streets above ponding level. The damage caused by 
frost action can be minimized by covering or replacing 
the upper part of the soil with coarse textured base 
material, such as sand or gravel. 

The land capability classification is Им. The woodland 
ordination symbol is 3W. 


FpB—Fairport fine sandy loam, 2 to 6 percent 
slopes. This gently sloping, moderately deep, well 
drained soil is on plane or convex ridgetops and on 
convex side slopes. Most areas are irregular in shape 
and range from about 5 to 160 acres in size. 

Typically, the surface layer is dark brown fine sandy 
loam about 8 inches thick. The next 3 inches is mixed 
dark brown, firm loam and brown, friable fine sandy 
loam. The subsoil is dark reddish brown and reddish 
brown, firm loam about 14 inches thick. Dolomite 
bedrock is at a depth of about 25 inches. In some places 
the surface layer is silt loam or sandy loam. In other 
places the depth to dolomite is more than 40 inches. 

Included with this soil in mapping are small areas of 
Bonduel and Summerville soils. The somewhat poorly 
drained Bonduel soils are in depressions and 
drainageways. The well drained Summerville soils are in 
positions on the landscape similar to those of the 
Fairport soil. They have dolomite within a depth of 20 
inches. Included soils make up 5 to 10 percent of the 
unit. 

Permeability is moderate in the Fairport soil. The 
available water capacity is low. Surface runoff is medium 
in cultivated areas. Root penetration is restricted by the 
underlying dolomite. Organic matter content is 
moderately low or moderate in the surface layer. This 
layer is friable and can be easily tilled. 

Most areas are used for crops or pasture. Some small 
areas are wooded. This soil is suited to corn and small 
grain and to grasses and legumes for hay or pasture. If 
the soil is cultivated, erosion is a slight or moderate 
hazard and soil blowing can occur. Soil loss can be 
reduced by proper management of crop residue; a 
conservation tillage system, such as chisel plowing, that 
leaves a protective amount of crop residue on the 
surface; contour farming; wind stripcropping and contour 
stripcropping; field windbreaks; diversions; and grassed 
waterways. Returning crop residue to the soil or regularly 
adding other organic material helps to maintain fertility, 
reduces the susceptibility to erosion, and increases the 
rate of water infiltration. 
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A cover of pasture plants or hay helps to control 
erosion. Overgrazing, however, reduces the extent of the 
protective cover and thus increases the susceptibility to 
erosion. Grazing when the surface layer is wet results in 
surface compaction and poor tilth and increases the rate 
of runoff and the hazard of erosion. Topdressing with 
suitable fertilizer, controlled grazing, and restricted use 
during wet periods help to keep the plant cover in good 
condition. 

This soil is suited to trees. The only soil-related 
management problem is competing vegetation, which 
interferes with natural regeneration following harvest. 
This vegetation can be controlled by suitable herbicides 
or mechanical removal. 

Because of the moderate depth to dolomite, this soil is 
poorly suited to septic tank absorption fields. Mounding 
with suitable filtering material helps to overcome this 
limitation. The soil is only moderately suited to dwellings 
without basements because of the depth to bedrock and 
the shrink-swell potential. Excavating the bedrock by 
blasting and then backfilling with coarse textured 
material, such as sand or gravel, help to overcome these 
limitations. These measures result in a level base deep 
enough for footings. The soil is poorly suited to dwellings 
with basements because of the depth to bedrock. 
Excavating the bedrock by blasting or adding fill material, 
which raises the site, helps to overcome this limitation. 

This soil is poorly suited to local roads and streets 
because of low strength. Covering or replacing the upper 
part of the soil with coarse textured base material, such 
as sand or gravel, helps to overcome this limitation. 

The land capability classification is lle. The woodland 
ordination symbol is 3A. 


FpC—Fairport fine sandy loam, 6 to 12 percent 
Slopes. This sloping, moderately deep, well drained soil 
is on convex ridgetops and side slopes. Most areas are 
irregular in shape and range from about 5 to 50 acres in 
size. 

Typically, the surface layer is very dark grayish brown 
fine sandy loam about 8 inches thick. The next 6 inches 
is mixed brown, friable fine sandy loam and dark reddish 
brown, friable loam. The subsoil is about 20 inches thick. 
The upper part is dark reddish brown, firm loam, and the 
lower part is reddish brown, friable sandy loam. Dolomite 
bedrock is at a depth of about 34 inches. Some small 
areas are eroded. In some places the surface layer is 
loam or sandy loam. In other places the depth to 
dolomite is more than 40 inches. 

Included with this soil in mapping are small areas of 
the well drained Onaway and Summerville soils. These 
soils are in positions on the landscape similar to those of 
the Fairport soil. Onaway soils do not have dolomite 
within a depth of 60 inches. Summerville soils have 
dolomite within a depth of 20 inches. Also included are 
areas where the slope is more than 12 percent and 
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areas where the soil is severely eroded. Included soils 
make up 10 to 15 percent of the unit. 

Permeability is moderate in the Fairport soil. The 
available water capacity is low. Surface runoff is medium 
in cultivated areas. Root penetration is restricted by the 
underlying dolomite. Organic matter content is 
moderately low or moderate in the surface layer. This 
layer is friable and can be easily tilled. 

Most areas are used for crops or pasture. Some are 
wooded. This soil is suited to corn and small grain and to 
grasses and legumes for hay and pasture. If the soil is 
cultivated, erosion is a moderate hazard and soil blowing 
can occur. Soil loss can be reduced by proper 
management of crop residue; a conservation tillage 
system, such as chisel plowing, that leaves a protective 
amount of crop residue on the surface; contour farming; 
wind stripcropping and contour stripcropping; field 
windbreaks; diversions; and grassed waterways. Regular 
additions of organic material help to maintain fertility and 
good tilth and increase the rate of water infiltration. 

A cover of pasture plants or hay helps to control 
erosion and soil blowing. Overgrazing, however, reduces 
the extent of the protective plant cover and thus 
increases the susceptibility to erosion. Grazing when the 
surface layer is wet results in surface compaction and 
poor tilth and increases the runoff rate and the hazard of 
erosion. Topdressing with suitable fertilizer, controlled 
grazing, and restricted use during wet periods help to 
keep the plant cover in good condition. 

This soil is suited to trees. The only soil-related 
management problem is competing vegetation, which 
interferes with natural regeneration following harvest. 
This vegetation can be controlled by suitable herbicides 
or mechanical removal. 

Because of the moderate depth to dolomite, this soil is 
poorly suited to septic tank absorption fields. Mounding 
with suitable filtering material helps to overcome this 
limitation. The soil is only moderately suited to dwellings 
without basements because of the slope, the depth to 
bedrock, and the shrink-swell potential. Excavating the 
bedrock by blasting and then backfilling with coarse 
textured material, such as sand or gravel, help to 
overcome the depth to bedrock and the shrink-swell 
potential. These measures result in a level base deep 
enough for tootings. Cutting and filling can overcome the 
slope, but the bedrock may prohibit cuts of adequate 
depth. The soil is poorly suited to dwellings with 
basements because of the depth to bedrock. Excavating 
the bedrock or adding fill material, which raises the site, 
helps to overcome this limitation. 

This soil is poorly suited to local roads and streets 
because of low strength. Covering or replacing the upper 
part of the soil with coarse textured base material, such 
as sand or gravel, helps to overcome this limitation. 

The land capability classification is Ше. The woodland 
ordination symbol is 3A. 
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FsB—Fence very fine sandy loam, 2 to 6 percent 
slopes. This gently sloping, deep, well drained soil is on 
convex side slopes. Most areas are irregular in shape 
and range from about 5 to 100 acres in size. 

Typically, the surface layer is dark brown very fine 
sandy loam about 7 inches thick. The upper subsoil is 
brown, friable very fine sandy loam about 4 inches thick. 
The next 8 inches is brown, friable very fine sandy loam 
and mixed brown, friable very fine sandy loam and 
reddish brown, friable silt loam. The lower subsoil is 
reddish brown, friable silt loam about 14 inches thick. 
The substratum to a depth of about 60 inches is brown, 
very friable, stratified silt and very fine sand. In some 
areas the surface layer is sandy loam, loam, or silt loam. 
In some places the depth to the stratified substratum is 
more than 40 inches. In other places the substratum is 
silty clay loam. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Shiocton and poorly 
drained Waupaca soils in depressions and drainageways. 
Also included are areas where the depth to the water 
table is as shallow as 3 feet during wet periods, areas 
where the slope is more than 6 percent, and some areas 
of soils that have more sand and less silt in the subsoil 
than the Fence soil. Included soils make up 10 to 15 
percent of the unit. 

Permeability is moderately slow in the Fence soil. The 
available water capacity is high. Surface runoff is slow or 
medium in cultivated areas. Organic matter content is 
low in the surface layer. This layer is friable and can be 
easily tilled. 

Most areas are used for crops or pasture. This soil is 
suited to corn and small grain and to legumes and 
grasses for hay and pasture. If the soil is cultivated, 
erosion is a slight or moderate hazard and soil blowing 
can occur. Soil loss can be reduced by a conservation 
tillage system, such as chisel plowing, that leaves a 
protective amount of crop residue on the зипасе; 
contour farming; wind stripcropping and contour 
stripcropping; field windbreaks; diversions; and grassed 
waterways. Regular additions of organic material help to 
maintain fertility and good tilth and increase the rate of 
water infiltration. 

A cover of pasture plants or hay helps to control 
erosion and soil blowing. Overgrazing, however, reduces 
the extent of the protective plant cover and thus 
increases the susceptibility to erosion and soil blowing. 
Grazing when the surface layer is wet results in surface 
compaction and increases the runoff rate and the hazard 
of erosion. Topdressing with suitable fertilizer, controlled 
grazing, and restricted use during wet periods help to 
keep the plant cover in good condition. 

This soil is suited to trees. The only soil-related 
management problem is competing vegetation, which 
interferes with natural regeneration following harvest. 
This vegetation can be controlled by suitable herbicides 
or mechanical removal. 
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Because of the moderately slow permeability, this soil 
is poorly suited to septic tank absorption fields. 
Mounding with suitable filtering material or enlarging the 
absorption field helps to overcome this limitation. The 
Soil is suited to dwellings. It is poorly suited to local 
roads and streets because of a high potential for frost 
action. Covering or replacing the upper part of the soil 
with coarse textured base material, such as sand or 
gravel, helps to prevent the damage caused by frost 
action. 

The land capability classification is lle. The woodland 
ordination symbol is 3A. 


FsC 一 Fence very fine sandy loam, 6 to 12 percent 
slopes. This sloping, deep, well drained soil is on 
convex side slopes and knolls. Most areas are irregular 
in shape and range from about 5 to 25 acres in size. 

Typically, the surface layer is black very fine sandy 
loam about 4 inches thick. The upper subsoil is dark 
brown, friable very fine sandy loam about 4 inches thick. 
The next 11 inches is brown, friable very fine sandy loam 
and mixed brown, friable very fine sandy loam and 
reddish brown, friable silt loam. The lower subsoil is 
strong brown, friable silt loam about 11 inches thick. The 
substratum to a depth of about 60 inches is yellowish 
brown, friable very fine sandy loam that has thin strata of 
fine sand and sand. In some places the surface layer is 
silt loam, fine sandy loam, or loam. In other places the 
substratum is silty clay loam. 

Included with this soil in mapping are small areas of 
the moderately well drained Rousseau and somewhat 
poorly drained Shiocton soils in drainageways and 
depressions. Rousseau soils are sandy throughout. Also 
included are areas of soils that have more sand and less 
silt in the substratum than the Fence soil, areas where 
the slope is less than 6 or more than 12 percent, and 
areas where the soil is severely eroded. included soils 
make up 10 to 15 percent of the unit. 

Permeability is moderately slow in the Fence soil. The 
available water capacity is high. Surface гипо! is 
medium in cultivated areas. Organic matter content is 
low in the surface layer. This layer is friable and can be 
easily tilled. 

Most areas are used for crops or pasture. This soil is 
suited to corn and small grain and to grasses and 
legumes for hay and pasture. If the soil is cultivated, 
erosion is a moderate hazard and soil blowing can occur. 
Soil loss can be reduced by proper management of crop 
residue; a conservation tillage system, such as chisel 
plowing, that leaves a protective amount of crop residue 
on the surface; contour farming; wind stripcropping and 
contour stripcropping; field windbreaks; diversions; and 
grassed waterways. Regular additions of organic material 
help to maintain fertility and good tilth and increase the 
rate of water infiltration. 

A cover of pasture plants or hay helps to control 
erosion and soil blowing. Overgrazing, however, reduces 
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the extent of the protective plant cover and thus 
increases the susceptibility to erosion and soil blowing. 
Grazing when the surface layer is wet results in surface 
compaction and increases the runoff rate and the hazard 
of erosion. Topdressing with suitable fertilizer, controlled 
grazing, and restricted use during wet periods help to 
keep the plant cover in good condition. 

This soil is suited to trees. The only soil-related 
management problem is competing vegetation, which 
interferes with natural regeneration following harvest. 
This vegetation can be controlled by suitable herbicides 
or mechanical removal. 

Because of the moderately slow permeability, this soil 
is poorly suited to septic tank absorption fields. 
Mounding with suitable filtering material or enlarging the 
absorption field helps to overcome this limitation. The 
soil is only moderately suited to dwellings because of the 
slope. Cutting and filling can overcome this limitation. 
Also, the dwellings can be designed so that they 
conform to the natural slope of the land. 

This soil is poorly suited to local roads and streets 
because of a high potential for frost action. Covering or 
replacing the upper part of the soil with coarse textured 
base material, such as sand or gravel, helps to prevent 
the damage caused by frost action. 

The land capability classification is Ше. The woodland 
ordination symbol is 3A. 


IsA—losco loamy fine sand, 0 to 3 percent slopes. 
This nearly level and gently sloping, deep, somewhat 
poorly drained soil is on low lying flats, in drainageways 
and depressions, and on concave foot slopes. Most 
areas are irregular in shape and range from about 5 to 
200 acres in size. 

Typically, the surface layer is very dark brown loamy 
fine sand about 10 inches thick. The subsoil is about 24 
inches thick. The upper part is dark brown, mottled, very 
friable loamy fine sand, and the lower part is brown, 
mottled, friable loam. The substratum to a depth of about 
60 inches is reddish brown, mottled, friable sandy loam. 
In some places the surface layer is loamy sand, sand, or 
fine sand. In other places the upper part of the subsoil is 
sand. in some areas the sandy mantle is more than 40 
inches thick. 

Included with this soil in mapping are small areas of 
Brevort, Shiocton, Solona, and Wainola soils. The poorly 
drained and very poorly drained Brevort soils are in 
depressions and drainageways. Shiocton, Solona, and 
Wainola soils are in positions on the landscape similar to 
those of the losco soil. Solona and Shiocton soils are 
loamy throughout. Wainola soils are sandy throughout. 
Also included are some areas where the losco loamy 
fine sand is underlain by silty clay or gravelly and cobbly 
sandy loam and some areas where sand and gravel are 
below a depth of 50 inches. Included soils make up 10 
to 15 percent of the unit. 
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Permeability is rapid in the upper part of the losco soil 
and moderate in the lower part. The available water 
capacity is moderate. Surface runoff is slow. The 
seasonal high water table is at a depth of 1 to 3 feet 
during wet periods. It hinders root growth in wet periods 
during the growing season. Organic matter content is 
moderate in the surface layer. 

Drained areas are used for crops or pasture. 
Undrained areas provide wildlife habitat. Some are used 
as unimproved pasture. Some are wooded. In the 
drained areas this soil is suited to corn and small grain 
and to grasses and legumes for hay and pasture. 
Surface drains remove excess surface water rapidly. 
Deep ditches and tile drains can improve subsurface 
drainage. Where drainage tile is installed in the sandy 
mantle, the tile lines can become plugged unless a 
suitable filter is used. Vertical ditchbanks can cave in 
and plug the ditch. Erosion generally is not a problem. If 
the soil is drained and cultivated, soil blowing is a 
hazard. lt can be controlled by proper management of 
crop residue; a conservation tillage system, such as 
chisel plowing, that leaves a protective amount of crop 
residue on the surface; wind stripcropping; and field 
windbreaks. Regular additions of organic material help to 
maintain fertility and good tilth. 

A cover of hay or pasture plants is effective in 
controlling soil blowing. Overgrazing, however, reduces 
the extent of the protective plant cover and increases 
the susceptibility to soil blowing. The best planting time 
is early in spring, before the surface layer dries out. A 
later planting time is likely to result in a poorer survival 
rate unless the soil is irrigated. Topdressing with 
appropriate fertilizer and controlled grazing help to 
maintain the plant cover. 

This soil is suited to trees. Competing vegetation, 
which interferes with natural regeneration following 
harvest, can be controlled by suitable herbicides or 
mechanical removal. 

Because of the seasonal high water table, this soil is 
poorly suited to septic tank absorption fields. Mounding 
with suitable filtering material həlps to overcome this 
limitation. The soil is poorly suited to dwellings because 
of the seasonal high water table. This limitation can be 
overcome by installing a subsurface drainage system 
that includes a dependable outlet, such as a gravity 
outlet, or by adding fill material, which raises the site. 

This soil is poorly suited to local roads and streets 
because of a high potential for frost action. Covering or 
replacing the upper part of the soil with coarse textured 
base material, such as sand or gravel, helps to prevent 
the damage caused by frost action. 

The land capability classification is Пу. The woodland 
ordination symbol is 3S. 


KaB—Kennan fine sandy loam, 2 to 6 percent 
slopes. This gently sloping, deep, well drained soil is on 
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convex side slopes. Most areas are irregular in shape 
and range from about 5 to 50 acres in size. 

Typically, the surface layer is brown fine sandy loam 
about 1 inch thick. The upper subsoil is dark brown, 
friable fine sandy loam about 11 inches thick. The next 
10 inches is mixed dark brown, friable sandy loam and 
brown, friable fine sandy loam. The lower subsoil is 
reddish brown, friable sandy loam about 11 inches thick. 
The substratum to a depth of about 60 inches is brown, 
friable sandy loam. In some places the surface layer is 
loamy sand. In other places the soil has a silty mantle as 
much as 30 inches thick. In some areas strata of clay 
are in the substratum. 

Included with this soil in mapping are small areas of 
Keweenaw, Padus, and Worcester soils. The well 
drained Keweenaw and Padus soils are in positions on 
the landscape similar to those of the Kennan soil. 
Keweenaw soils formed in sandy drift. Padus soils have 
a loamy mantle that is 24 to 40 inches deep over 
outwash of sand and gravel. The somewhat poorly 
drained Worcester soils are in depressions. They are 
underlain by outwash of sand and gravel. Also included 
are areas where the slope is more than 6 percent, areas 
where the soil is very stony, and some small areas 
where the depth to the water table is as shallow as 3 
feet during wet periods. Included soils make up 10 to 15 
percent of the unit. 

Permeability is moderate in the upper part of the 
Kennan soil and moderate or moderately rapid in the 
lower part. The available water capacity is moderate. 
Surface runoff is slow or medium. Organic matter 
content is moderately low or moderate in the surface 
layer. This layer is friable and can be easily tilled. 

Most areas are wooded. Some are used for crops or 
pasture. This soil is suited to corn and small grain and to 
grasses and legumes for hay and pasture. If the soil is 
cultivated, erosion is a slight or moderate hazard and soil 
blowing can occur. Soil 1055 can be reduced by proper 
management of crop residue; a conservation tillage 
system, such as chisel plowing, that leaves a protective 
amount of crop residue on the surface; contour farming; 
wind stripcropping and contour stripcropping; field 
windbreaks; diversions; and grassed waterways. Regular 
additions of organic material help to maintain fertility and 
good tilth and increase the rate of water infiltration. 

A cover of pasture plants or hay helps to control 
erosion and soil blowing. Overgrazing, however, reduces 
the extent of the protective plant cover and thus 
increases the susceptibility to erosion and soil blowing. 
Topdressing with suitable fertilizer and controlled grazing 
help to keep the plant cover in good condition. 

This soil is suited to trees. The vegetation that 
competes with natural regeneration following harvest can 
be controlled by suitable herbicides or mechanical 
removal. Where stones prevent the use of machinery, 
hand planting is needed. 
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This soil is suited to septic tank absorption fields and 
dwellings. It is only moderately suited to local roads and 
streets because of a moderate potential for frost action. 
Covering or replacing the upper part of the soil with 
coarse textured base material, such as sand or gravel, 
helps to prevent the damage caused by frost action. 

The land capability classification is lle. The woodland 
ordination symbol is 3A. 


KaC—Kennan fine sandy loam, 6 to 15 percent 
slopes. This sloping and moderately steep, deep, well 
drained soil is on convex side slopes and ridgetops. 
Most areas are irregular in shape and range from about 
5 to 900 acres in size. 

Typically, the surface layer is black fine sandy loam 
about 3 inches thick. The subsurface layer is brown fine 
sandy loam about 2 inches thick. The upper subsoil is 
dark brown, friable fine sandy loam about 9 inches thick. 
The next 21 inches is mixed brown, friable fine sandy 
loam and dark brown, friable sandy loam. The lower 
subsoil is reddish brown, friable sandy loam about 13 
inches thick. The substratum to a depth of about 60 
inches is reddish brown, friable sandy loam. In some 
places the surface layer is loamy sand. In other places 
the soil has a silty mantle as much as 30 inches thick. 

Included with this soil in mapping are small areas of 
Keweenaw, Minocqua, and Padus soils. The well drained 
Keweenaw and Padus soils are in positions on the 
landscape similar to those of the Kennan soil. 
Keweenaw soils formed in sandy drift. Padus soils have 
a loamy mantle that is 24 to 40 inches deep over 
outwash of sand and gravel. The poorly drained and very 
poorly drained Minocqua soils are in depressions. They 
are underlain by outwash of sand or gravelly sand. Also 
included are areas where the slope is less than 6 or 
more than 15 percent and areas where the soil is very 
stony. Included soils make up 10 to 15 percent of the 
unit. 

Permeability is moderate in the upper part of the 
Kennan soil and moderate or moderately rapid in the 
lower part. The available water capacity is moderate. 
Surface runoff is medium or rapid. Organic matter 
content is moderately low or moderate in the surface 
layer. This layer is friable and can be easily tilled. 

Most areas are wooded. This soil is suited to corn and 
small grain and to grasses and legumes for hay and 
pasture. If the soil is cultivated, erosion is a moderate 
hazard and soil blowing can occur. Soil loss can be 
reduced by proper management of crop residue; use of a 
conservation tillage system, such as chisel plowing, that 
leaves a protective amount of crop residue on the 
surface; contour farming; wind stripcropping and contour 
stripcropping; field windbreaks; diversions; and grassed 
waterways. Regular additions of organic material help to 
maintain fertility and good tilth and increase the rate of 
water infiltration. 
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A cover of pasture plants or hay helps to control 
erosion and soil blowing. Overgrazing, however, reduces 
the extent of the protective plant cover and increases 
the susceptibility to erosion and soil blowing. 
Topdressing with suitable fertilizer and controlled grazing 
help to keep the plant cover in good condition. 

This soil is suited to trees. The vegetation that 
competes with natural regeneration following harvest can 
be controlled by suitable herbicides or mechanical! 
removal. Where stones prevent the use of machinery, 
hand planting is needed. 

Because of the slope, this soil is only moderately 
suited to septic tank absorption fields and dwellings. 
Cutting and filling can overcome this limitation. Also, the 
dwellings can be designed so that they conform to the 
natural slope of the land. The soil is only moderately 
suited to local roads and streets because of the slope 
and a moderate potential for frost action. Cutting and 
filling help to overcome the slope. Covering or replacing 
the upper part of the soil with coarse textured base 
material, such as sand or gravel, helps to prevent the 
damage caused by frost action. 

The land capability classification is Ше. The woodland 
ordination symbol is 3A. 


KaD—Kennan fine sandy loam, 15 to 30 percent 
slopes. This moderately steep and steep, deep, well 
drained soil is on convex side slopes and ridgetops. 
Most areas are irregular in shape and range from about 
5 to 80 acres in size. 

Typically, the surface layer is dark grayish brown fine 
sandy loam about 2 inches thick. The upper subsoil is 
dark brown, friable fine sandy loam about 14 inches 
thick. The next 12 inches is mixed brown, friable fine 
sandy loam and reddish brown, friable sandy loam. The 
lower subsoil is about 11 inches of reddish brown, friable 
sandy loam and reddish brown, very friable loamy sand. 
The substratum to a depth of about 60 inches is brown, 
very friable loamy sand. In some places the surface layer 
is loamy sand. In other places the soil has a silty mantle 
as much as 30 inches thick. 

Included with this soil in mapping are small areas of 
Keweenaw, Minocqua, and Pence soils. The well drained 
Keweenaw and Pence soils are in positions on the 
landscape similar to those of the Kennan soil. 
Keweenaw soils formed in sandy drift. Pence soils have 
a loamy mantle that is 12 to 24 inches deep over 
outwash of sand and gravel. The poorly drained and very 
poorly drained Minocqua soils are in depressions. They 
are underlain by outwash of sand or gravelly sand. Also 
included are areas where the slope is less than 30 
percent and areas where the soil is very stony. Included 
soils make up 10 to 15 percent of the unit. 

Permeability is moderate in the upper part of the 
Kennan soil and moderate or moderately rapid in the 
lower part. The available water capacity is moderate. 
Surface runoff is rapid or very rapid. Organic matter 
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content is moderately low or moderate in the surface 
layer. 

Most areas are wooded. Because of a very severe 
hazard of erosion, this soil is generally unsuitable for 
cultivated crops. It is suited to pasture and hay. Erosion 
generally is not a problem unless overgrazing reduces 
the extent of the protective plant cover. Topdressing with 
suitable fertilizer and controlled grazing help to keep the 
plant cover in good condition. 

This soil is suited to trees. Erosion is a hazard 
because runoff concentrates on skid trails, on logging 
roads, in the tracks of wheeled equipment, and on 
landings. Removing water by out-sloping road surfaces, 
culverts, and drop structures minimizes erosion. Building 
roads on the contour or on the gentler slopes also helps 
to control erosion. Seeding roads, trails, and landings 
after logging helps to establish a protective vegetative 
cover. The use of equipment is restricted because of the 
slope. Special care is needed in laying out roads and 
landings and in operating equipment. During wet periods, 
unsurfaced roads tend to be slippery and ruts form 
easily. Year-round roads should be graveled. Competing 
vegetation, which interferes with natural regeneration 
following harvest, can be controlled by suitable 
herbicides or mechanical removal. 

Because of the slope, this soil is poorly suited to 
septic tank absorption fields, dwellings, and local roads 
and streets. Cutting and filling can overcome a slope of 
less than 20 percent. Dwellings can be designed so that 
they conform to the natural slope of the land. Septic 
tank absorption fields and local roads and streets can be 
constructed on the contour. À slope of more than 20 
percent is difficult to overcome, and a more suitable site 
should be selected. 

The land capability classification is Vle. The woodland 
ordination symbol is 3R. 


KeB—Keweenaw loamy fine sand, 2 to 6 percent 
slopes. This gently sloping, deep, well drained soil is on 
convex side slopes. Most areas are irregular in shape 
and range from about 20 to 160 acres in size. 

Typically, the surface layer is dark brown loamy fine 
sand about 3 inches thick. The subsoil is very friable 
loamy fine sand about 31 inches thick. The upper part is 
dark reddish brown and reddish brown, and the lower 
part is strong brown and brown. The next 16 inches is 
mixed reddish brown, friable sandy loam and brown, very 
friable loamy fine sand. The substratum to a depth of 
about 60 inches is brown, very friable loamy sand. In 
places the surface layer is sand, loamy sand, or fine 
sandy loam. 

Included with this soil in mapping are small areas of 
the well drained Kennan and Padus soils. These soils 
are in positions on the landscape similar to those of the 
Keweenaw soil. Kennan soils have a loamy mantle and 
are underlain by sandy loam or loamy sand. Padus soils 
have a loamy mantle that is 24 to 40 inches deep over 
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outwash of sand and gravel. Also included are areas 
where the slope is more than 6 percent, areas where 
stones and boulders are on the surface, and areas 
where the depth to the water table is as shallow as 3 feet. 
Included soils make up 10 to 15 percent of the unit. 

Permeability is moderate or moderately rapid in the 
Keweenaw soil. The available water capacity is low. 
Surface runoff is slow. Organic matter content is low or 
moderately low in the surface layer. 

Most areas are wooded. Some are used for crops or 
pasture. This soil is suited to corn and small grain and to 
grasses and legumes for hay and pasture. During most 
years, however, crop yields are limited by the low 
available water capacity. The soil is suited to sprinkler 
irrigation. If the soil is cultivated, erosion is a slight or 
moderate hazard and soil blowing can occur. Soil loss 
can be reduced by a conservation tillage system, such 
as chisel plowing, that leaves a protective amount of 
crop residue on the surface; contour farming; wind 
stripcropping and contour stripcropping; field windbreaks; 
diversions; and grassed waterways. Regular additions of 
organic material help to maintain fertility and good tilth 
and increase the rate of water infiltration. 

A cover of pasture plants or hay helps to control 
erosion and soil blowing. Overgrazing, however, reduces 
the extent of the protective plant cover and thus 
increases the susceptibility to erosion and soil blowing. 
Yields generally are low unless fertilizer and irrigation 
water are applied. The best planting time is early in 
spring, before the surface layer dries out. A later planting 
time is likely to result in a poor survival rate unless the 
soil is irrigated. Applications of fertilizer, pasture 
renovation, and controlled grazing help to maintain the 
plant cover. 

This soil is suited to trees. The vegetation that 
competes with natural regeneration following harvest can 
be controlled by suitable herbicides or mechanical 
removal. Planting vigorous nursery stock can reduce 
seedling losses. 

This soil is suited to septic tank absorption fields, 
dwellings, and local roads and streets. 

The land capability classification is Ше. The woodland 
ordination symbol is 3S. 


KeC 一 Keweenaw loamy fine sand, 6 to 15 percent 
slopes. This sloping and moderately steep, deep, well 
drained soil is on сопмех side slopes. Most areas аге 
irregular in shape and range from about 10 to 150 acres 
in size. 

Typically, the surface layer is very dark gray loamy fine 
sand about 3 inches thick. The subsurface layer is 
reddish gray loamy fine sand about 1 inch thick. The 
subsoil is very friable loamy sand about 16 inches thick. 
The upper part is yellowish red, and the lower part is 
brown. The next 11 inches is mixed dark brown, friable 
sandy loam and brown, very friable loamy sand. The 
substratum to a depth of about 60 inches is brown, very 
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friable loamy sand. In some places the surface layer is 
fine sandy loam, loamy sand, or sand. In other places 
the substratum has pockets of sandy loam. In some 
areas the soil is underlain by very cobbly loamy sand. 

Included with this soil in mapping are small areas of 
the well drained Kennan and Pence soils. These soils 
are in positions on the landscape similar to those of the 
Keweenaw soil. Kennan soils have a loamy mantle that 
is underlain by sandy loam or loamy sand. Pence soils 
have a loamy mantle that is 12 to 24 inches deep over 
sand and gravel. Also included are areas where the 
slope is less than 6 or more than 15 percent and areas 
where the soil is very stony. Included soils make up 10 
to 15 percent of the unit. 

Permeability is moderate or moderately rapid in the 
Keweenaw soil. The available water capacity is low. 
Surface runoff is medium. Organic matter content is low 
or moderately low in the surface layer. 

Most areas are wooded. Some of these areas have 
been planted to pine. Some areas are used for crops or 
pasture. This soil is suited to corn and small grain and to 
grasses and legumes for hay and pasture. During most 
years, however, crop yields are limited by the low 
available water capacity. If the soil is cultivated, erosion 
is a moderate hazard and soil blowing can occur. Soil 
loss can be reduced by proper management of crop 
residue; a conservation tillage system, such as chisel 
plowing, that leaves a protective amount of crop residue 
on the surface; contour farming; wind stripcropping and 
contour stripcropping; field windbreaks; diversions; and 
grassed waterways. Regular additions of organic material 
help to maintain fertility and good tilth and increase the 
rate of water infiltration. 

A cover of pasture plants or hay helps to control 
erosion and soil blowing. Overgrazing, however, reduces 
the extent of the protective plant cover and thus 
increases the susceptibility to erosion and soil blowing. 
Forage yields generally are limited by the low available 
water capacity. The best planting time is early in spring, 
before the surface layer dries out. Applications of 
fertilizer, pasture renovation, and controlled grazing help 
to maintain the plant cover. 

This soil is suited to trees. The vegetation that 
competes with natural regeneration following harvest can 
be controlled by suitabie herbicides or mechanical 
removal. Planting vigorous nursery stock can reduce 
seedling losses. 

This soil is only moderately suited to septic tank 
absorption fields, dwellings, and local roads and streets 
because of the slope. Cutting and filling can overcome 
this limitation. 

The land capability classification is Ше. The woodland 
ordination symbol is 3S. 


KeD—Keweenaw loamy fine sand, 15 to 35 percent 
slopes. This moderately steep to very steep, deep, well 
drained soil is on convex side slopes. Most areas are 
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long and narrow and range from about 15 to 100 acres 
in size. 

Typically, the surface layer is brown loamy fine sand 
about 1 inch thick. The subsoil is dark brown and strong 
brown, very friable loamy fine sand about 19 inches 
thick. The next 10 inches is mixed reddish brown, friable 
fine sandy loam and brown, very friable loamy fine sand. 
The substratum to a depth of about 60 inches is brown, 
loose loamy sand. In some places the surface layer is 
fine sandy loam, loamy sand, or sand. In other places 
the substratum is very cobbly loamy sand. 

Included with this soil in mapping are small areas of 
the well drained Kennan and Pence soils. These soils 
are in positions on the landscape similar to those of the 
Keweenaw soil. Kennan soils have a loamy mantle that 
is underlain by sandy loam or loamy sand. Pence soils 
have a loamy mantle that is 12 to 24 inches deep over 
sand and gravel. Also included are areas where the 
slope is less than 15 percent and areas where the soil is 
very stony. Included soils make up 10 to 15 percent of 
the unit. 

Permeability is moderate or moderately rapid in the 
Keweenaw soil. The available water capacity is low. 
Surface runoff is rapid. Organic matter content is low or 
moderately low in the surface layer. 

Most areas are wooded. Some of these areas have 
been planted to pine. Because of the low available water 
capacity, a severe hazard of erosion, and the hazard of 
soil blowing, this soil generally is unsuitable for cultivated 
crops. 

A cover of pasture plants or hay helps to control 
erosion and soil blowing. Overgrazing, however, reduces 
the extent of the protective plant cover and thus 
increases the susceptibility to erosion and soil blowing. 
Forage yields generally are limited by the low available 
water capacity. The best planting time is early in spring, 
before the surface layer dries out. 

This soil is suited to trees. Erosion is a hazard 
because runoff concentrates on skid trails, logging 
roads, and landings. Removing water by out-sloping road 
surfaces, culverts, and drop structures minimizes 
erosion. Seeding disturbed areas after logging helps to 
establish a protective vegetative cover. The slope can 
interfere with the traction of wheeled equipment. Building 
roads on the contour or on the gentler slopes helps to 
overcome this limitation. Competing vegetation, which 
interferes with natural regeneration following harvest, 
can be controlled by suitable herbicides or mechanical 
removal. Seedling survival, especially on slopes facing 
south and west, can be improved by planting high- 
quality, vigorous seedlings. 

This soil is poorly suited to septic tank absorption 
fields, dwellings, and local roads and streets because of 
the slope. Cutting and filling can overcome a slope of 
less than 20 percent. Dwellings can be designed so that 
they conform to the natural slope of the land. Septic 
tank absorption fields and local roads and streets can be 
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constructed on the contour. A slope of more than 20 
percent is difficult to overcome, and a more suitable site 
should be selected. 

The land capability classification is Vlle. The woodland 
ordination symbol is 3R. 


KvB—Kiva sandy loam, 2 to 6 percent slopes. This 
gently sloping, deep, well drained soil is on convex side 
slopes. Most areas are irregular in shape and range from 
about 3 to 80 acres in size. 

Typically, the surface layer is dark brown sandy loam 
about 10 inches thick. The subsoil is reddish brown, 
friable sandy loam about 5 inches thick. The substratum 
to a depth of about 60 inches is brown and yellowish 
brown, loose gravelly sand and very gravelly sand. In 
places the surface layer is loam or foamy sand. 

Included with this soil in mapping are small areas of 
Oconto, Onaway, and Worcester soils. The well drained 
Oconto and well drained and moderately well drained 
Onaway soils are in positions on the landscape similar to 
those of the Kiva soil. Oconto soils have a loamy mantle 
that is 24 to 40 inches thick. Onaway soils are loamy 
throughout. The somewhat poorly drained Worcester 
soils are in depressions and drainageways. Also included 
are areas where the slope is more than 6 percent. 
Included soils make up 10 to 15 percent of the unit. 

Permeability is moderate in the upper part of the Kiva 
soil and very rapid in the lower part. The available water 
capacity is low. Surface runoff is slow in cultivated areas. 
The droughtiness of the underlying sand and gravel 
generally hinders root growth. Organic matter content is 
low or moderately low in the surface layer. This layer is 
very friable and can be easily tilled. 

Most areas are used for crops or pasture. Some are 
wooded. This soil is suited to corn and small grain. 
During most years, however, crop yields are limited by 
the low available water capacity. If irrigated and 
intensively managed, the soil can produce better and 
more consistent yields. If the soil is cultivated, erosion is 
a slight or moderate hazard and soil blowing can occur. 
Soil loss can be reduced by proper management of crop 
residue; a conservation tillage system, such as chisel 
plowing, that leaves a protective amount of crop residue 
on the surface; contour farming; wind stripcropping and 
contour stripcropping; field windbreaks; diversions; and 
grassed waterways. Regular additions of organic material 
help to maintain fertility and increase the rate of water 
infiltration. 

This soit is suited to pasture and hay. Forage yields 
are generally somewhat limited, however, unless the soil 
is irrigated and fertilizer is applied. Erosion and soil 
blowing generally are not problems unless overgrazing 
reduces the extent of the protective plant cover. 
Topdressing with suitable fertilizer and controlled grazing 
help to maintain the plant cover. 

This soil is suited to trees. The only soil-related 
management problem is competing vegetation, which 
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interferes with natural regeneration following harvest. 
This vegetation can be controlled by suitable herbicides 
or mechanical removal. 

This soil readily absorbs but does not adequately filter 
the effluent in septic tank absorption fields. The poor 
filtering capacity may result in the pollution of ground 
water. The soil is suited to dwellings and to local roads 
and streets. 

The land capability classification is Ills. The woodland 
ordination symbol is 3A. 


KvC—Kiva sandy loam, 6 to 15 percent slopes. 
This sloping and moderately steep, deep, well drained 
soil is on convex side slopes. Most areas are irregular in 
shape and range from about 3 to 40 acres in size. 

Typically, the surface layer is very dark brown sandy 
loam about 7 inches thick. The subsoil is very friable 
sandy loam about 15 inches thick. The upper part is 
brown, and the lower part is dark reddish brown. The 
substratum to a depth of about 60 inches is dark 
yellowish brown, loose very gravelly sand. in some 
places the surface layer is loam or loamy sand. In other 
places the loamy mantle is less than 10 inches thick. 

Included with this soil in mapping are small areas of 
the excessively drained Menahga and well drained 
Oconto and Onaway soils. These soils are in positions 
on the landscape similar to those of the Kiva soil. 
Menahga soils are sandy throughout. Oconto soils have 
a loamy mantle that is 24 to 40 inches thick. Onaway 
soils are loamy throughout. Also included are areas 
where the slope is more than 15 percent. included soils 
make up 10 to 15 percent of the unit. 

Permeability is moderate in the upper part of the Kiva 
soil and very rapid in the lower part. The available water 
capacity is low. Surface runoff is medium in cultivated 
areas. The droughtiness of the underlying sand and 
gravel generally hinders root growth. Organic matter 
content is low or moderately low in the surface layer. 
This layer is very friable and can be easily tilled. 

Most areas are used for crops or pasture. Some are 
wooded. This soil is suited to corn and small grain and to 
legumes and grasses for hay and pasture. During most 
years, however, crop yields are limited by the low 
available water capacity. If irrigated and intensively 
managed, the soil can produce better and more 
consistent yields. If the soil is cultivated, erosion is a 
moderate hazard and soil blowing can occur. Soi! loss 
can be reduced by proper management of crop residue; 
a conservation tillage system, such as chisel plowing, 
that leaves a protective amount of crop residue on the 
surface; contour farming; wind stripcropping and contour 
stripcropping; field windbreaks; diversions; and grassed 
waterways. Regular additions of organic material help to 
maintain fertility and increase the rate of water 
infiltration. 

A cover of pasture plants or hay helps to control 
erosion and soil blowing. Overgrazing, however, reduces 
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the extent of the protective plant cover and thus 
increases the susceptibility to erosion and soil blowing. 
Forage yields generally are somewhat limited unless 
fertilizer and irrigation water are applied. Topdressing 
with suitable fertilizer and controlled grazing help to 
maintain the plant cover. 

This soil is suited to trees. The only soil-related 
management problem is competing vegetation, which 
interferes with natural regeneration following harvest. 
This vegetation can be controlled by suitable herbicides 
or mechanical removal. 

This soil readily absorbs but does not adequately filter 
the effluent in septic tank absorption fields. The poor 
filtering capacity may result in the pollution of ground 
water. The soil is only moderately suited to dwellings and 
to local roads and streets because of the slope. Cutting 
and filling can overcome this limitation. Dwellings can be 
designed so that they conform to the natural slope of the 
land. Constructing roads on the contour helps to 
overcome the slope. 

The land capability classification is IVe. The woodland 
ordination symbol is 3A. 


KvD 一 Kiva sandy loam, 15 to 35 percent slopes. 
This moderately steep to very steep, deep, well drained 
soil is on convex side slopes. Most areas are irregular in 
shape and range from about 5 to 250 acres in size. 

Typically, the surface layer is very dark brown sandy 
loam about 3 inches thick. The subsoil is about 13 
inches thick. It is brown and friable. The upper part is 
sandy loam, and the lower part is gravelly sandy loam. 
The substratum to a depth of about 60 inches is strong 
brown, loose, stratified coarse sand and very gravelly 
sand. In some places the surface layer is loam or loamy 
sand. In other places the loamy mantle is less than 10 
inches thick. 

Included with this soil in mapping are small areas of 
the excessively drained Menahga and well drained 
Oconto and Onaway soils. These soils are in positions 
on the landscape similar to those of the Kiva soil. 
Menahga soils are sandy throughout. Oconto soils have 
a loamy mantle that is 24 to 40 inches thick. Onaway 
soils are loamy throughout. Also included are areas 
where the slope is less than 15 percent. Included soils 
make up 10 to 15 percent of the unit. 

Permeability is moderate in the upper part of the Kiva 
soil and very rapid in the lower part. The available water 
capacity is low. Surface runoff is very rapid in cultivated 
areas. The droughtiness underlying sand and gravel 
generally hinders root growth. Organic matter content is 
low or moderately low in the surface layer. 

Most areas are wooded. Some are used as pasture. 
Because of the low available water capacity, the hazard 
of soil blowing, and a very severe hazard of erosion, this 
soil generally is unsuited to cultivated crops. lt is suited 
to pasture. Forage yields generally are limited, however, 
by the low available water capacity. Overgrazing reduces 
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the extent of the protective plant cover and thus 
increases the susceptibility to erosion and soil blowing. 
Applications of fertilizer, pasture renovation, and 
controlled grazing help to maintain the plant cover. 

This soil is suited to trees. Erosion is a hazard 
because runoff concentrates on skid trails, on logging 
roads, in the tracks of wheeled equipment, and on 
landings. Removing water by out-sloping road surfaces, 
culverts, and drop structures minimizes erosion. Building 
roads on the contour or on the gentler slopes also helps 
to control erosion. Seeding roads, trails, and landings 
after logging helps to establish a protective vegetative 
cover. The use of equipment is restricted because of the 
slope. Special care is needed in laying out roads and 
landings and in operating equipment. During wet periods, 
unsurfaced roads tend to be slippery and ruts form 
easily. Year-round roads should be graveled. Seedling 
survival can be improved by planting vigorous nursery 
stock. Competing vegetation, which interferes with 
natural regeneration following harvest, can be controlled 
by suitable herbicides or mechanical removal. 

This soil is poorly suited to septic tank absorption 
fields, dwellings, and local roads and streets because of 
the slope. Cutting and filling can overcome a slope of 
less than 20 percent. Dwellings can be designed so that 
they conform to the natural slope of the land. Septic 
tank absorption fields and local roads and streets can be 
constructed on the contour. À slope of more than 20 
percent is difficult to overcome, and a more suitable site 
should be selected. The soil readily absorbs but does 
not adequately filter the effluent in septic tank absorption 
fields. The poor filtering capacity may result in the 
pollution of ground water. 

The land capability classification is Vlle. The woodland 
ordination symbol is 3R. 


Lx—Loxley mucky peat, 0 to 1 percent slopes. This 
nearly level, deep, very poorly drained soil is on low lying 
flats in depressions and drainageways. It is subject to 
ponding. Most areas are irregular in shape and range 
from about 3 to 80 acres in size. 

Typically, the organic material is at least 60 inches 
thick. It is dark reddish brown тиску peat in the upper 
part, dark reddish brown muck in the next part, and 
black and very dark brown muck in the lower part. 

Included with this soil in mapping are small areas of 
the very poorly drained Markey soils. These soils are in 
positions on the landscape similar to those of the Loxley 
soil. They formed in organic material less than 51 inches 
deep over sandy deposits. They make up 5 to 10 
percent of the unit. 

Permeability is moderately rapid in the Loxley soil. The 
available water capacity is very high. The water table is 
above or near the surface throughout the year. It hinders 
root growth. The organic matter content is very high in 
the surface layer. If the soil is drained, the organic 
matter decomposes and subsidence occurs. 
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Most areas are undrained and support low-growing 
native vegetation. This soil generally is unsuited to 
cultivated crops. The undrained areas provide wildlife 
habitat. Some are used as unimproved pasture. Some 
drained areas can be used for recreational purposes. 
The growing season is limited by frost late in spring and 
early in fall. The drained areas are subject to burning, 
and the cultivated areas are subject to soil blowing. 
Excessive lowering of the water table increases the 
extent of subsidence. 

Because of the high water table, the periodic ponding, 
and a low fertility level, undrained areas are unsuitable 
for most forage species. Reed canarygrass can be 
grown in these areas. Some legumes, such as red 
clover, can be grown in drained areas. The low strength 
of the soil, however, restricts the use of machinery and 
limits grazing. 

Because of the extremely acid soil conditions and the 
high water table, this soil is generally unsuited to trees. It 
does not support trees of merchantable size or quality. A 
few scattered black spruce, jack pine, quaking aspen, 
and tamarack grow on the soil. 

This soil is generally unsuited to septic tank absorption 
fields because of the ponding, to dwellings because of 
the ponding and low strength, and to local roads and 
streets because of the ponding and a high potential for 
frost action. Overcoming these limitations is difficult, and 
a more suitable site should be selected. 

The land capability classification is Viw. The woodland 
ordination symbol is 2W. 


McB—Mancelona loamy sand, 1 to 6 percent 
slopes. This nearly level and gently sloping, deep, 
Somewhat excessively drained soil is on flats and convex 
side slopes. Most areas are irregular in shape and range 
from about 3 to 300 acres in size. 

Typically, the surface layer is dark brown loamy sand 
about 9 inches thick. The subsoil is about 21 inches 
thick. The upper part is strong brown and dark brown, 
very friable sand, and the lower part is dark brown, firm 
sandy clay loam. The substratum to a depth of about 60 
inches is dark yellowish brown, loose very gravelly sand. 
In places the lower part of thə subsoil is sandy loam or 
loam. 

Included with this soil in mapping are small areas of 
Kiva, Rousseau, and Wainola soils. The well drained 
Kiva soils are in positions on the landscape similar to 
those of Mancelona soil. They have a loamy mantle that 
is 10 to 24 inches thick. Rousseau and Wainola soils are 
sandy throughout. The moderately well drained 
Rousseau soils are in the slightly lower areas, and the 
somewhat poorly drained Wainola soils are in the lower 
areas. Also included are areas where the depth to the 
water table is as shallow as 3 feet during wet periods. 
Included soils make up 5 to 10 percent of the unit. 

Permeability is moderately rapid in the upper part of 
the Mancelona soil and very rapid in the lower part. The 
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available water capacity is low. Surface runoff is slow in 
cultivated areas. The droughtiness of the underlying 
sand and gravel generally hinders root growth. Organic 
matter content is low or moderately low in the surface 
layer. 

Most areas are used for crops or pasture. Some are 
wooded. This soil is suited to corn and small grain and to 
legumes and grasses for hay and pasture. If irrigated, it 
can produce better and more consistent yields. If the soil 
is cultivated, erosion is a slight hazard and soil blowing 
can occur. Soil loss can be reduced by proper 
management of crop residue; a conservation tillage 
system, such as chisel plowing, that leaves a protective 
amount of crop residue on the surface; wind 
stripcropping; field windbreaks; diversions; and grassed 
waterways. Regular additions of organic material help to 
maintain fertility. 

A cover of pasture plants or hay is effective in 
controlling soil blowing. Overgrazing, however, reduces 
the extent of the protective plant cover and thus 
increases the susceptibility to soil blowing. Forage yields 
generally are somewhat limited unless the soil is 
irrigated. The best planting time is early in spring, before 
the surface layer dries out. A later planting time is likely 
to result in a poor survival rate unless the soil is irrigated. 
Topdressing with suitable fertilizer and controlled grazing 
help to maintain the plant cover. 

This soil is suited to trees. Seedling survival can be 
improved by careful planting of vigorous nursery stock. 
Competing vegetation, which interferes with natural 
regeneration following harvest, can be controlled by 
suitable herbicides or mechanical removal. 

This soil readily absorbs but does not adequately filter 
the effluent in septic tank absorption fields. The poor 
filtering capacity may result in the pollution of ground 
water. The soil is suited to dwellings and to local roads 
and streets. 

The land capability classification is Ills. The woodland 
ordination symbol is 3S. 


McC—Mancelona loamy sand, 6 to 15 percent 
slopes. This sloping and moderately steep, deep, 
somewhat excessively drained soil is on convex side 
slopes. Most areas are irregular in shape and range from 
about 3 to 120 acres in size. 

Typically, the surface layer is black loamy sand about 
3 inches thick. The subsurface layer is brown sand about 
3 inches thick. The subsoil is about 16 inches thick. The 
upper part is dark yellowish brown and yellowish brown, 
very friable sand, and the lower part is strong brown, 
friable gravelly clay loam. The substratum to a depth of 
about 60 inches is yellowish brown, loose gravelly sand. 
In places the lower part of the subsoil is loamy sand, 
sandy loam, or loam. 

Included with this soil in mapping are small areas of 
Kiva and Menahga soils. These soils аге in landscape 
positions similar to those of the Mancelona soil. Kiva 
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soils have a loamy mantle that is 10 to 24 inches thick. 
Menahga soils are sandy throughout. Also included are 
areas where the slope is more than 15 percent and 
areas where the substratum is sand, loamy sand, or 
sandy loam. Included soils make up 10 to 15 percent of 
the unit. 

Permeability is moderately rapid in the upper part of 
the Mancelona soil and very rapid in the lower part. The 
available water capacity is low. Surface runoff is medium 
in cultivated areas. The droughtiness of the underlying 
sand and gravel generally hinders root growth. Organic 
matter content is low or moderately low in the surface 
layer. 

Some areas are used for crops or pasture. Some are 
wooded. This soil is suited to corn and small grain and to 
grasses and legumes for hay and pasture. It is suited to 
irrigation. If irrigated, the soil can produce better and 
more consistent yields. If the soil is cultivated, erosion is 
a moderate hazard and soil blowing can occur. Soil loss 
can be reduced by proper management of crop residue; 
a conservation tillage system, such as chisel plowing, 
that leaves a protective amount of crop residue on the 
surface; wind stripcropping; field windbreaks; diversions; 
and grassed waterways. Regular additions of organic 
material help to maintain fertility. 

A cover of pasture plants or hay helps to control 
erosion and soil blowing. Overgrazing, however, reduces 
the extent of the protective plant cover and thus 
increases the susceptibility to erosion and soil blowing. 
Forage yields generally are somewhat limited unless the 
Soil is irrigated. The best planting time is early in spring, 
before the surface layer dries out. А later planting time is 
likely to result in a poorer survival rate unless the soil is 
irrigated. Topdressing with suitable fertilizer and 
controlled grazing help to maintain the plant cover. 

This soil is suited to trees. Seedling survival can be 
improved by careful planting of vigorous nursery stock. 
Competing vegetation, which interferes with natural 
regeneration following harvest, can be controlled by 
suitable herbicides or mechanical removal. 

This soil readily absorbs but does not adequately filter 
the effluent in septic tank absorption fields. The poor 
filtering capacity may result in the pollution of ground 
water. The soil is only moderately suited to dwellings and 
to local roads and streets because of the slope. Cutting 
and filling can overcome this limitation. Dwellings can be 
designed so that they conform to the natural slope of the 
land. Constructing roads on the contour helps to 
overcome the slope. 

The land capability classification is Ше. The woodland 
ordination symbol is 3S. 


MnB 一 Menahga sand, 0 to 6 percent slopes. This 
nearly level and gently sloping, deep, excessively 
drained soil is on flats and convex side slopes. Most 
areas are irregular in shape and range from about 10 to 
1,300 acres in size. 
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Typically, the surface layer is black sand about 3 
inches thick. The subsurface layer is very dark grayish 
brown sand about 2 inches thick. The subsoil is strong 
brown and dark yellowish brown, very friable and loose 
sand about 29 inches thick. The substratum to a depth 
of about 60 inches is yellowish brown, loose sand. In 
some places the surface layer is fine sand or loamy 
sand. In other places the upper part of the subsoil is 
loamy sand. In some areas the content of pebbles in the 
substratum is as much as 50 percent. | 

Included with this soil т mapping are эта! areas of 
Menominee, Rousseau, and Wainola soils. The well 
drained Menominee soils are in positions on the 
landscape similar to those of Menahga soil. They are 
underlain by loamy deposits at a depth of 20 to 40 
inches. Rousseau and Wainola soils are dominantly fine 
sand throughout. The moderately well drained Rousseau 
soils are in the slightly lower areas, and the somewhat 
poorly drained Wainola soils are in drainageways and 
depressions. Also included are small areas where the 
slope is more than 6 percent, areas where the soil is 
severely eroded, and some areas where granite bedrock 
is at a depth of 40 to 60 inches. Included soils make up 
10 to 15 percent of the unit. 

Permeability is rapid in the Menahga soil. The 
available water capacity is low. Surface runoff is slow in 
cultivated areas. Organic matter content is low in the 
surface layer. 

Some areas are used for crops or pasture. Some are 
wooded. Some of the wooded areas have been planted 
to pine (fig. 5). This soil is suited to corn and small grain 
and to legumes and grasses for hay and pasture. Crop 
yields generally are limited, however, by the low 
available water capacity. The soil is suited to sprinkler 
irrigation, which can result in better and more consistent 
yields. Because of the rapid permeability, the irrigation 
rate should be controlled. If the rate is excessive, plant 
nutrients can be leached from the root zone. | the soil is 
cultivated, erosion is a slight or moderate hazard and soil 
blowing can occur. Soil loss can be reduced by proper 
management of crop residue; a conservation tillage 
system, such as chisel plowing, that leaves a protective 
amount of crop residue on the surface; contour farming; 
wind stripcropping and contour stripcropping; field 
windbreaks; diversions; and grassed waterways. 
Applications of fertilizer are needed. 

A cover of pasture plants or hay is effective in 
controlling soil blowing. Overgrazing, however, reduces 
the extent of the protective plant cover and thus 
increases the susceptibility to erosion and soil blowing. 
Yields generally are low unless fertilizer and irrigation 
water are applied. The best planting time is early in 
spring, before the surface layer dries out. A later planting 
time is likely to result in a poorer survival rate unless the 
soil is irrigated. Applications of fertilizer, pasture 
renovation, and controlled grazing help to maintain the 
plant cover. 
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Figure 5.—Planted red pine harvested for pulpwood on Menahga sand, 0 to 6 percent slopes. 


This soil is suited to trees. Seedling survival can be 
improved by careful planting of vigorous nursery stock. 
Windthrow can be minimized by area-selection or 
clearcut harvest methods. Loose sand can interfere with 
the traction of wheeled equipment. 

This soil readily absorbs but does not adequately filter 
the effluent in septic tank absorption fields. The poor 
filtering capacity may result in the pollution of ground 
water. The soil is suited to dwellings and to local roads 
and streets. 

The land capability classification is IVs. The woodland 
ordination symbol is 6S. 


MnC—Menahga sand, 6 to 15 percent slopes. This 
sloping and moderately steep, deep, excessively drained 
soil is on convex side slopes. Most areas are irregular in 
shape and range from about 10 to 700 acres in size. 

Typically, the surface layer is very dark gray sand 
about 3 inches thick. The subsoil is brown, very friable 


sand about 18 inches thick. The substratum to a depth 
of about 60 inches is brown and yellowish brown, loose 
sand. In some places the surface layer is loamy sand or 
loamy fine sand. In other places the upper part of the 
subsoil is loamy sand. In some areas the content of 
pebbles in the substratum is as much as 50 percent. 

included with this soil in mapping are small areas of 
Cormant and Menominee soils. The poorly drained and 
very poorly drained Cormant soils are in depressions. 
The well drained Menominee soils are in positions on the 
landscape similar to those of the Menahga soil. They are 
underlain by loamy deposits at a depth of 20 to 40 
inches. Also included are areas where the slope is less 
than 6 or more than 15 percent, areas where the soil is 
severely eroded, areas where the soil is stony, and some 
areas where granite bedrock is at a depth of 40 to 60 
inches. Included soils make up 10 to 15 percent of the 
unit. 
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Permeability is rapid in the Menahga soil. Тһе 
available water capacity is low. Surface runoff is medium 
in cultivated areas. Organic matter content is low in the 
surface layer. 

Some areas are used for crops or pasture. Some are 
wooded. Some of the wooded areas have been planted 
to pine. This soil is poorly suited to crops. During most 
years crop yields are limited by the low available water 
capacity. The soil is suited to sprinkler irrigation. If 
irrigated, it is suited to corn and small grain and to 
legumes and grasses for hay and pasture. Because of 
the rapid permeability, the irrigation rate should be 
controlled. If the rate is excessive, plant nutrients can be 
leached from the root zone. If the soil is cultivated, 
erosion is a moderate hazard and soil blowing can occur. 
Soil loss can be reduced by proper management of crop 
residue; a conservation tillage system, such as chisel 
plowing, that leaves a protective amount of crop residue 
on the surface; contour farming; wind stripcropping and 
contour stripcropping; field windbreaks; diversions; and 
grassed waterways. Applications of fertilizer are needed. 

A cover of pasture plants or hay is effective in 
controlling erosion and soil blowing. Overgrazing, 
however, reduces the extent of the protective plant 
cover and thus increases the susceptibility to erosion 
and soil blowing. Forage yields generally are low unless 
fertilizer and irrigation water are applied. The best 
planting time is early in spring, before the surface layer 
dries out. A later planting time is likely to result in a 
poorer survival rate unless the soil is irrigated. 
Applications of fertilizer, pasture renovation, and 
controlled grazing help to maintain the plant cover. 

This soil is suited to trees. Seedling survival can be 
improved by careful planting of vigorous nursery stock. 
Windthrow can be minimized by area-selection or 
clearcut harvest methods. Loose sand can interfere with 
the traction of wheeled equipment. 

This soil readily absorbs but does not adequately filter 
the effluent in septic tank absorption fields. The poor 
filtering capacity may result in the pollution of ground 
water. The soil is only moderately suited to dwellings and 
to local roads and streets because of the slope. Cutting 
and filling can overcome this limitation. Dwellings can be 
designed so that they conform to the natural slope of the 
land. Constructing roads on the contour helps to 
overcome the slope. 

The land capability classification is IVs. The woodland 
ordination symbol is 6S. 


MnD—Menahga sand, 15 to 35 percent slopes. This 
moderately steep to very steep, deep, excessively 
drained soil is on convex side slopes and ridgetops. 
Areas are irregular in shape and range from about 10 to 
200 acres in size. 

Typically, the surface layer is black sand about 4 
inches thick. The subsoil is strong brown and yellowish 
brown, very friable sand about 23 inches thick. The 
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substratum to а depth of about 60 inches is brownish 
yellow, loose sand. In some places the surface layer and 
the upper part of the subsoil are loamy sand. In other 
places the content of pebbles is more than 15 percent in 
the surface layer, subsoil, or substratum. 

Included with this soil in mapping are small areas of 
the well drained Menominee soils. These soils are in 
positions on the landscape similar to those of the 
Menahga soil. They are underlain by loamy deposits at a 
depth of 20 to 40 inches. Also included are areas where 
the soil is sloping, areas where it is severely eroded, and 
areas where it is stony. Included soils make up 10 to 15 
percent of the unit. 

Permeability is rapid in the Menahga soil. The 
available water capacity is low. Surface runoff is rapid in 
cultivated areas. Organic matter content is low in the 
surface layer. 

Most areas are wooded. Some of the wooded areas 
have been planted to pine. Some areas are pastured. 
Because of the low available water capacity, the hazard 
of soil blowing, and the severe hazard of erosion, this 
soil is generally unsuited to cultivated crops. 

A cover of pasture plants or hay is effective in 
controlling erosion and soil blowing. Overgrazing, 
however, reduces the extent of the protective plant 
cover and thus increases the susceptibility to erosion 
and soil blowing. Forage yields generally are low 
because of the low available water capacity. The best 
planting time is early in spring, before the surface layer 
dries out. A later planting time is likely to result in a 
poorer survival rate. Applications of fertilizer, pasture 
renovation, and controlled grazing help to maintain the 
plant cover. 

This soil is suited to trees. Loose sand can interfere 
with the traction of wheeled equipment, especially during 
dry periods. Landings should be stabilized, so that they 
can withstand repeated use of heavy equipment. Where 
the slope prevents the use of planting machinery, hand 
planting is needed if natural regeneration is unreliable. 
The slope also can limit the use of harvesting machinery. 
Loss of planted or natural seedlings can be excessive 
during dry periods. | can be reduced by careful planting 
of vigorous nursery stock. Planting on the contour and 
carefully locating skid roads during harvest minimize 
erosion. Windthrow can be minimized by area-selection 
or clearcut harvesting methods. 

This soil is poorly suited to septic tank absorption 
fields, dwellings, and local roads and streets because of 
the slope. Cutting and filling can overcome a slope of 
less than 20 percent. Dwellings can be designed so that 
they conform to the natural slope of the land. Septic 
tank absorption fields and local roads and streets can be 
constructed on the contour. A slope of more than 20 
percent is difficult to overcome, and a more suitable site 
should be selected. The soil readily absorbs but does 
not adequately filter the effluent in septic tank absorption 
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fields. The poor filtering capacity may result in the 
pollution of ground water. 

The land capability classification is Vlls. The woodland 
ordination symbol is 6R. 


MoB—Menominee loamy fine sand, 2 to 6 percent 
slopes. This gently sloping, deep, well drained soil is on 
convex side slopes. Most areas are irregular in shape 
and range from about 3 to 350 acres in size. 

Typically, the surface layer is dark brown loamy fine 
sand about 9 inches thick. The upper subsoil is strong 
brown, very friable fine sand about 8 inches thick. The 
next 6 inches is brown, very friable loamy fine sand. The 
lower subsoil is dark reddish brown, firm clay loam about 
6 inches thick. The substratum to a depth of about 60 
inches is brown, friable sandy loam. In some places the 
sandy mantle is less than 20 inches thick. In other 
places it is more than 40 inches thick. In some areas the 
soil is underlain by stratified silt and very fine sand. In 
other areas the surface layer is loamy sand or sand. 

Included with this soil in mapping are small areas of 
losco, Menahga, Onaway, Shawano, and Tilleda soils. 
The somewhat poorly drained losco soils are in 
drainageways and depressions. Menahga, Onaway, 
Shawano, and Tilleda soils are in positions on the 
landscape similar to those of the Menominee soil. The 
excessively drained Menahga and Shawano soils are 
sandy throughout. The well drained and moderately well 
drained Onaway and well drained Tilleda soils are loamy 
throughout. Also included are areas where the slope is 
more than 6 percent, small areas where the depth to the 
water table is as shallow as 3 feet during wet periods, 
and areas where the substratum is silty clay loam, silty 
clay, or clay. Included soils make up 10 to 15 percent of 
the unit. 

Permeability is rapid in the upper part of the 
Menominee soil and moderate in the tower part. The 
available water capacity is moderate. Surface runoff is 
slow in cultivated areas. Organic matter content is low in 
the surface layer. 

Most areas are used for crops or pasture. Some are 
wooded. This soil is suited to corn and small grain and to 
grasses and legumes for hay and pasture. It is suited to 
sprinkler irrigation. If irrigated, it can produce better and 
more consistent yields. If the soil is cultivated, erosion is 
a slight or moderate hazard and soil blowing can occur. 
Soil loss can be reduced by proper management of crop 
residue; a conservation tillage system, such a chisel 
plowing, that leaves a protective amount of crop residue 
on the surface; contour farming; wind stripcropping and 
contour stripcropping; field windbreaks; diversions; and 
grassed waterways. Applications of fertilizer are needed. 

A cover of pasture plants or hay helps to control soil 
blowing. Overgrazing, however, reduces the extent of the 
protective plant cover and thus increases the 
susceptibility to erosion and soil blowing. Forage yields 
generally are somewhat limited unless the soil is 
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irrigated. The best planting time is early in spring, before 
the surface layer dries out. Applications of fertilizer, 
pasture renovation, and controlled grazing help to keep 
the plant cover in good condition. 

This soil is suited to trees. Seedling survival can be 
improved by careful planting of vigorous nursery stock. 
Competing vegetation, which interferes with natural 
regeneration following harvest, can be controlled by 
suitable herbicides or mechanical removal. 

This soil is suited to septic tank absorption fields and 
dwellings. If septic tank absorption fields are installed in 
the rapidly permeable sandy layers, the effluent can 
move laterally. This hazard can be overcome, however, 
by installing the absorption fields in the moderately 
permeable loamy layers. The soil is only moderately 
suited to local roads and streets because of a moderate 
potential for frost action. Covering or replacing the upper 
part of the soil with coarse textured base material, such 
as sand or gravel, helps to prevent the damage caused 
by frost action. 

The land capability classification is Ше. The woodland 
ordination symbol is 4S. 


MoC—Menominee loamy fine sand, 6 to 12 percent 
slopes. This sloping, deep, well drained soil is on 
convex side slopes. Most areas are irregular in shape 
and range from about 3 to 100 acres in size. 

Typically, the surface layer is dark brown loamy fine 
sand about 6 inches thick. The upper subsoil is about 16 
inches of dark brown, very friable loamy fine sand and 
strong brown, very friable fine sand. The next 2 inches is 
brown, very friable loamy fine sand. The lower subsoil is 
reddish brown, friable loam about 6 inches thick. The 
substratum to a depth of about 60 inches is reddish 
brown, friable sandy loam. In some places the sandy 
mantle is less than 20 inches thick, and in other places it 
is more than 40 inches thick. In some areas the surface 
layer is sand, fine sand, or loamy sand. 

Included with this soil in mapping are small areas of 
Menahga, Onaway, Shawano, and Tilleda soils. These 
soils are in positions on the landscape similar to those of 
Menominee soil. The excessively drained Menahga and 
Shawano soils are sandy throughout. The well drained 
Onaway and Tilleda soils are loamy throughout. Also 
included are small areas where the slope is less than 6 
or more than 12 percent and areas where the 
substratum is silty clay loam, silty clay, or clay. Included 
Soils make up 10 to 15 percent of the unit. 

Permeability is rapid in the upper part of the 
Menominee soil and moderate in the lower part. The 
available water capacity is moderate. Surface runoff is 
medium in cultivated areas. Organic matter content is 
low in the surface layer. 

Most areas are used for crops or pasture. Some are 
wooded. This soil is suited to corn and small grain and to 
grasses and legumes for hay and pasture. It is suited to 
sprinkler irrigation. !f irrigated, it can produce better and 
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more consistent yields. If the soil is cultivated, erosion is 
a moderate hazard and soil blowing can occur. Soil loss 
can be reduced by proper management of crop residue; 
a conservation tillage system, such as chisel plowing, 
that leaves a protective amount of crop residue on the 
surface; contour farming; wind stripcropping and contour 
stripcropping; field windbreaks; diversions; and grassed 
waterways. Applications of fertilizer are needed. 

A cover of pasture plants or hay helps to control 
erosion and soil blowing. Overgrazing, however, reduces 
the extent of the protective plant cover and thus 
increases the susceptibility to erosion and soil blowing. 
Forage yields generally are somewhat limited unless the 
soil is irrigated. The best planting time is early in spring, 
before the surface layer dries out. A later planting time is 
likely to result in a poorer survival rate unless the soil is 
irrigated. Applications of fertilizer, pasture renovation, 
and controlled grazing help to maintain the plant cover. 

This soil is suited to trees. Seedling survival can be 
improved by careful planting of vigorous nursery stock. 
Competing vegetation, which interferes with natural 
regeneration following harvest, can be controlled by 
suitable herbicides or mechanical removal. 

This soil is only moderately suited to septic tank 
absorption fields and dwellings because of the slope. 
Cutting and filling can overcome this limitation. If septic 
tank absorption fields are installed in the rapidly 
permeable sandy layers, the effluent can move laterally. 
This hazard can be overcome, however, by installing the 
absorption fields in the moderately permeable loamy 
layers. 

Because of the slope and a moderate potential for 
frost action, this soil is only moderately suited to local 
roads and streets. Cutting and filling can overcome the 
slope. Constructing the roads on the contour also can 
overcome the slope. Covering or replacing the loamy 
part of the soil with suitable base material, such as sand 
or gravel, helps to prevent the damage caused by frost 
action. 

The land capability classification is IVe. The woodland 
ordination symbol is 4S. 


MoD—Menominee loamy fine sand, 12 to 20 
percent slopes. This moderately steep, deep, well 
drained soil is on convex side slopes. Most areas are 
irregular in shape and range from about 3 to 25 acres in 
size. 

Typically, the surface layer is black loamy fine sand 
about 4 inches thick. The subsurface layer is pinkish 
gray, very friable loamy sand about 4 inches thick. The 
upper subsoil is strong brown, very friable loamy sand 
about 14 inches thick. The next 4 inches is reddish 
brown, friable loamy sand. The lower subsoil is reddish 
brown, firm clay loam about 9 inches thick. The 
substratum to a depth of about 60 inches is reddish 
brown, friable loam. In some areas the surface layer is 
loamy sand or sand. In some places the sandy mantle is 
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less than 20 inches thick, and in other places it is more 
than 40 inches thick. 

Included with this soil in mapping are small areas of 
Menahga, Onaway, Shawano, and Tilleda soils. These 
soils are in positions on the landscape similar to those of 
Menominee soil. The excessively drained Menahga and 
Shawano soils are sandy throughout. The well drained 
Onaway and Tilleda soils are loamy throughout. Also 
included are small areas where the slope is less than 12 
or more than 20 percent and areas where the soil is 
severely eroded. Included soils make up 10 to 15 
percent of the unit. 

Permeability is rapid in the upper part of the 
Menominee soil and moderate in the lower part. The 
available water capacity is moderate. Surface runoff is 
rapid in cultivated areas. Organic matter content is low in 
the surface layer. 

Most areas are used as pasture or woodland. Some 
are used for crops. This soil generally is unsuited to 
cultivated crops. It is suited to legumes and grasses for 
hay and pasture. 

A cover of pasture plants or hay helps to control 
erosion and soil blowing. Overgrazing, however, reduces 
the extent of the protective plant cover and thus 
increases the susceptibility to erosion and soil blowing. 
The best planting time is early in spring, before the 
surface layer dries out. A later planting time is likely to 
result in a poorer survival rate. Applications of fertilizer, 
pasture renovation, and controlled grazing help to 
maintain the plant cover. 

This soil is suited to trees. Seedling survival can be 
improved by careful planting of vigorous nursery stock. 
Competing vegetation, which interferes with natural 
regeneration following harvest, can be controlled by 
suitable herbicides or mechanical removal. 

This soil is poorly suited to septic tank absorption 
fields, dwellings, and local roads and streets because of 
the slope. Cutting and filling can overcome this limitation. 
№ septic tank absorption fields are installed іп the rapidly 
permeable sandy layers, the effluent can move laterally. 
This hazard can be overcome, however, by installing the 
absorption fields in the moderately permeable loamy 
layers. 

The land capability classification is Vie. The woodland 
ordination symbol is 4S. 


Mu—Minocqua mucky fine sandy loam, 0 to 2 
percent slopes. This nearly level, deep, poorly drained 
and very poorly drained soil is in depressions, in 
drainageways, and on low lying flats. It is subject to 
ponding. Most areas are long and narrow and range 
from about 5 to 30 acres in size. | 

Typically, the surface layer is black muck about 4 
inches thick. The subsurface layer is dark gray, friable 
fine sandy loam about 6 inches thick. The subsoil is light 
gray and gray, friable fine sandy loam about 26 inches 
thick. The substratum to a depth of about 60 inches is 
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grayish brown, loose sand. In some places the surface 
layer is loamy sand or sandy loam. In other places it is 
muck as much as 8 inches thick. In some areas the soil 
has a silty mantle as much as 20 inches thick. In other 
areas the substratum has loamy or gravelly strata. 

Included with this soil in mapping are small areas of 
Cormant, Rousseau, and Worcester soils. Cormant and 
Rousseau soils are sandy throughout. The poorly drained 
and very poorly drained Cormant soils are in positions on 
the landscape similar to those of the Minocqua soil. The 
moderately well drained Rousseau soils are in the higher 
landscape positions. The somewhat poorly drained 
Worcester soils are slightly higher on the landscape than 
the Minocqua soil. Also included are areas where the 
soil is very stony. Included soils make up 10 to 15 
percent of the unit. 

Permeability is moderate in the upper part of the 
Minocqua soil and rapid or very rapid in the lower part. 
The available water capacity is moderate. Surface runoff 
is very slow or ponded. The seasonal high water table is 
above or near the surface most of the year. Root growth 
is hindered by the water table in undrained areas. In 
drained areas it is hindered by droughtiness if the sandy 
substratum dries out. Organic matter content is high or 
very high in the surface layer. 

Most areas are undrained and are wooded. They are 
unsuited to crops. They provide wildlife habitat. Some 
are used as unimproved pasture. A few small areas have 
been drained. They are used for corn or small grain or 
for legumes and grasses for hay and pasture. 

Because of the high water table and the periodic 
ponding, undrained areas are unsuitable for most forage 
species. They can be used only for such species as reed 
canarygrass and Garrison creeping foxtail. Drained areas 
are suited to certain legumes and grasses. Overgrazing 
reduces the extent of the protective plant cover and 
encourages the growth of undesirable plant species. 
Grazing when the surface layer is wet results in surface 
compaction and poor tilth and reduces the rate of water 
infiltration. Applications of fertilizer, pasture renovation, 
controlled grazing, and restricted use during wet periods 
help to keep the plant cover in good condition. 

This soil is suited to trees. Access is limited to dry 
summer months or winter months that have an adequate 
snow cover. | year-round roads are constructed, fill, a 
gravel base, and culverts are needed to reduce the 
wetness. Because of the high water table, trees tend to 
be shallow rooted and many are blown down during high 
winds. Windthrow can be minimized by harvest methods 
that do not leave the remaining trees widely spaced. 
Competing vegetation, which interferes with natural 
regeneration following harvest, can be controlled by 
suitable herbicides or mechanical removal. 

This soil is generally unsuited to septic tank absorption 
fields because of the ponding and the rapid permeability 
in the substratum and to dwellings because of the 
ponding. Overcoming these limitations is difficult, and a 
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more suitable site should be selected. The soil is poorly 
suited to local roads because of the ponding:and a high 
potential for frost action. Ponding can be overcome by 
using fill material to elevate the roadway and by 
providing bridges or culverts that are larger than is 
typical. The damage caused by frost action can be 
minimized by installing a subsurface drainage system in 
the roadbed and by replacing the upper part of the soil 
with coarse textured base material, such as sand or 
gravel. 

The land capability classification is Vlw. The woodland 
ordination symbol is 7W. 


NeB—Nester silt loam, 1 to 6 percent slopes. This 
nearly level and gently sloping, deep, well drained soil is 
on convex side slopes. Most areas are irregular in shape 
and range from about 5 to 60 acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 9 inches thick. The subsoil is dominantly 
reddish brown, very firm clay about 15 inches thick. The 
substratum to a depth of about 60 inches is reddish 
brown, very firm silty clay loam. In some places the 
surface layer is sandy loam, fine sandy loam, or loam. In 
other places the soil is underlain by stratified silt and 
very fine sand. 

Included with this soil in mapping are small areas of 
Menominee and Shiocton soils. The well drained 
Menominee soils are in positions on the landscape 
similar to those of the Nester soil. They have a sandy 
mantle that is 20 to 40 inches thick. The somewhat 
poorly drained Shiocton soils are in drainageways and 
depressions. They formed in loamy deposits. Also 
included are small areas of soils that have less clay in 
the subsoil and substratum than the Nester soil, areas 
where the slope is more than 6 percent, and areas 
where the soil is severely eroded. Included soils make 
up 10 to 15 percent of the unit. 

Permeability is moderately slow in the Nester soil. The 
available water capacity is high. Surface runoff is 
medium in cultivated areas. Organic matter content is 
moderately low or moderate in the surface layer. This 
layer is firm and tends to crust after heavy rains. 

Most areas are used for crops or pasture. Some are 
моодей. This soil is suited to corn and small grain and to 
grasses and legumes for hay and pasture. If the soil is 
cultivated, erosion is a moderate or severe hazard. It is 
especially damaging because it exposes the clay subsoil. 
It can be controlled by proper management of crop 
residue; a conservation tillage system, such as chisel 
plowing, that leaves a protective amount of crop residue 
on the surface; contour farming; contour stripcropping; 
diversions; and grassed waterways. Regular additions of 
organic material help to maintain fertility and good tilth. 

A cover of pasture plants or hay helps to control 
erosion. Overgrazing, however, reduces the extent of the 
protective plant cover and thus increases the 
susceptibility to erosion. Grazing when the surface layer 
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is wet results in surface compaction and poor tilth and 
increases the rate of runoff and the hazard of erosion. 
Topdressing with suitable fertilizer, controlled grazing, 
and restricted use during wet periods help to keep the 
plant cover in good condition. 

This soil is suited to trees. Seedling survival can be 
improved by careful planting of vigorous nursery stock. 
Competing vegetation, which interferes with natural 
regeneration following harvest, can be controlled by 
suitable herbicides or mechanical removal. 

This soil is poorly suited to septic tank absorption 
fields because of the moderately slow permeability. 
Mounding with suitable filtering material and enlarging 
the absorption field helps to overcome this limitation. 
The soil is only moderately suited to dwellings because 
of the shrink-swell potential. Replacing the soil under the 
footings or concrete slab with coarse textured material, 
such as sand or gravel, helps to overcome this limitation. 

Because of low strength, this soil is poorly suited to 
local roads and streets. The low strength can be 
overcome by replacing the upper part of the soil with 
coarse textured base material, such as sand ог gravel. И 
also can be overcome by increasing the thickness of the 
pavement or the base material. 

The land capability classification is lle. The woodland 
ordination symbol is 3A. 


ОсВ--Осото fine sandy loam, 2 to 6 percent 
slopes. This gently sloping, deep, well drained soil is on 
convex side slopes. Most areas are irregular in shape 
and range from about 6 to 120 acres in size. 

Typically, the surface layer is dark brown fine sandy 
loam about 9 inches thick. The next 7 inches is dark 
brown and brown, very friable fine sandy loam. The 
subsoil is dominantly reddish brown, friable sandy loam 
about 17 inches thick. The substratum to a depth of 
about 60 inches is strong brown, loose sand. In some 
places the surface layer is loam or sandy loam. In other 
places the depth to sand or to sand and gravel is more 
than 40 inches. In some areas the soil is underlain by 
stratified sand and gravel. 

Included with this soil in mapping are small areas of 
Kiva and Worcester soils. The well drained Kiva soils are 
in positions on the landscape similar to those of the 
Oconto soil. They have sand and gravel within a depth 
of 24 inches. The somewhat poorly drained Worcester 
soils are in the lower positions on the landscape. Also 
included are areas of soils that have more clay and less 
sand and silt in the subsoil than the Oconto soil or are 
underlain by loamy till below a depth of 40 inches and 
some areas where the depth to the water table is as 
shallow as 3 feet during wet periods. Included soils make 
up 5 to 10 percent of the unit. 

Permeability is moderate in the upper part of the 
Oconto soil and rapid or very rapid in the lower part. The 
available water capacity is low. Surface runoff is slow or 
medium in cultivated areas. The droughtiness of the 
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underlying sand and gravel commonly hinders root 
growth. Organic matter content is moderately low in the 
surface layer. This layer is friable and can be easily tilled. 

Most areas are used for crops or pasture. Some are 
wooded. This soil is suited to corn and small grain and to 
grasses and legumes for hay and pasture. During most 
years, however, crop yields are limited by the low 
available water capacity. The soil is suited to sprinkler 
irrigation. If irrigated, it can produce better and more 
consistent yields. И the soil is cultivated, erosion is а 
slight or moderate hazard and soil blowing can occur. 
Soil loss can be reduced by proper management of crop 
residue; a conservation tillage system, such as chisel 
plowing, that leaves a protective amount of crop residue 
on the surface; contour farming; wind stripcropping and 
contour stripcropping; field windbreaks; diversions; and 
grassed waterways. Regular additions of organic material 
help to maintain fertility and good tilth and increase the 
rate of water infiltration. 

A cover of pasture plants or hay helps to control 
erosion and soil blowing. Overgrazing, however, reduces 
the extent of the protective plant cover and thus 
increases the susceptibility to erosion and soil blowing. 
Forage yields generally are somewhat limited unless the 
soil is irrigated. Topdressing with suitable fertilizer and 
controlled grazing help to keep the plant cover in good 
condition. 

This soil is suited to trees. The only soil-related 
management problem is competing vegetation, which 
interferes with natural regeneration following harvest. 
This vegetation can be controlled by suitable herbicides 
or mechanical removal. 

This soil readily absorbs but does not adequately filter 
the effluent in septic tank absorption fields. The poor 
filtering capacity may result in the pollution of ground 
water. The soil is suited to dwellings. It is only 
moderately suited to local roads and streets because of 
a moderate potential for frost action. Covering or 
replacing the upper part of the soil with coarse textured 
base material, such as sand or gravel, helps to prevent 
the damage caused by frost action. 

The land capability classification is lle. The woodland 
ordination symbol is ЗА. 


OcC—Oconto fine sandy loam, 6 to 12 percent 
slopes. This sloping, deep, well drained soil is on 
convex ridgetops and side slopes. Most areas are 
irregular in shape and range from about 5 to 100 acres 
in size. 

Typically, the surface layer is dark grayish brown fine 
sandy loam about 4 inches thick. The upper subsoil is 
dark brown, very friable fine sandy loam about 8 inches 
thick. The next 10 inches is brown, very friable fine 
sandy loam and mixed brown and reddish brown, very 
friable and friable sandy loam. The lower subsoil is 
reddish brown, friable sandy loam about 16 inches thick. 
The substratum to a depth of about 60 inches is pale 
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brown, loose, stratified sand and gravel. In places the 
surface layer is loam, sandy loam, or loamy sand. 

Included with this soil in mapping are small areas of 
the well drained Kiva soils. These soils are in positions 
on the landscape similar to those of the Oconto soil, 
They have sand and gravel within a depth of 24 inches. 
Also included are areas where the slope is less than 12 
percent, areas of soils that have more clay and less silt 
and sand in the subsoil than the Oconto soil, and small 
areas where the soil is eroded. Included soils make up 
10 to 15 percent of the unit. 

Permeability is moderate in the upper part of the 
Oconto soil and rapid or very rapid in the lower part. The 
available water capacity is low. Surface runoff is medium 
in cultivated areas. The droughtiness of the underlying 
sand and gravel commonly hinders root growth. Organic 
matter content is moderately low in the surface layer. 
This layer is friable and can be easily tilled. 

Most areas are used for crops or pasture. Some are 
wooded. This soil is suited to corn and small grain and to 
grasses and legumes for hay and pasture. During most 
years crop yields are limited, however, by the low 
available water capacity. If irrigated and intensively 
managed, the soil can produce better and more 
consistent yields. If the soil is cultivated, erosion is a 
moderate hazard and soil blowing can occur. Soil loss 
can be reduced by proper management of crop residue; 
a conservation Шаде system, such as chisel plowing, 
that leaves a protective amount of crop residue on the 
surface; contour farming; wind stripcropping and contour 
stripcropping; field windbreaks; diversions; and grassed 
waterways. Regular additions of organic material help to 
maintain fertility and good tilth and increase the rate of 
water infiltration. 

A cover of pasture plants or hay helps to control 
erosion and soil blowing. Overgrazing, however, reduces 
the extent of the protective plant cover and thus 
increases the susceptibility to erosion. Topdressing with 
suitable fertilizer, controlled grazing, and restricted use 
during wet periods help to keep the plant cover in good 
condition. 

This soil is suited to trees. The only soil-related 
management problem is competing vegetation, which 
interferes with natural regeneration following harvest. 
This vegetation can be controlled by suitable herbicides 
or mechanical removal. 

This soil readily absorbs but does not adequately filter 
the effluent in septic tank absorption fields. The poor 
filtering capacity may result in the pollution of ground 
water. The soil is only moderately suited to dwellings 
because of the slope. Cutting and filling can overcome 
this limitation. Also, the dwellings can be designed so 
that they conform to the natural slope of the land. 

Because of the slope and a moderate potential for 
frost action, this soil is only moderately suited to local 
roads and streets. Cutting and filling help to overcome 
the slope. Replacing the upper part of the soil with 
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coarse textured base material, such as sand or gravel, 
helps to prevent the damage caused by frost action. 

The land capability classification is Ше. The woodland 
ordination symbol is 3A. 


OcD—Oconto fine sandy loam, 12 to 20 percent 
slopes. This moderately steep, deep, well drained soil is 
on convex side slopes. Most areas are irregular in shape 
and range from about 5 to 80 acres in size. 

Typically, the surface layer is very dark grayish brown 
fine sandy loam about 8 inches thick. The subsoil is 
about 17 inches thick. The upper part is brown, friable 
sandy loam, and the lower part is reddish brown, friable 
loam. The substratum to a depth of about 60 inches is 
yellowish brown, loose, stratified sand and gravel. In 
places the surface layer is loamy sand or sandy loam. 

Included with this soil in mapping are small areas of 
the excessively drained Alpena and well drained Kiva 
soils. These soils are in positions on the landscape 
similar to those of the Oconto soil. Their loamy mantle is 
thinner than that of the Oconto soil. Also included are 
areas where the slope is less than 12 or more than 20 
percent and areas of soils that have more clay and less 
silt and sand in the subsoil than the Oconto soil. 
Included soils make up 10 to 15 percent of the unit. 

Permeability is moderate in the upper part of the 
Oconto soil and rapid or very rapid in the lower part. The 
available water capacity is low. Surface runoff is rapid. 
Organic matter content is moderately low in the surface 
layer. This layer is friable and can be easily tilled. 

Some areas are used for crops or pasture. Some are 
wooded. This soil is suited to corn and small grain and to 
legumes and grasses for hay and pasture. During most 
years crop yields are limited, however, by the low 
available water capacity. If the soil is cultivated, erosion 
is a severe hazard and soil blowing can occur. Soil loss 
can be reduced by proper management of crop residue; 
a conservation tillage system, such as chisel plowing, 
that leaves a protective amount of crop residue on the 
surface; contour farming; wind stripcropping and contour 
stripcropping; field windbreaks; and grassed waterways. 
Regular additions of organic material help to maintain 
fertility and good tilth and increase the rate of water 
infiltration. 

A cover of pasture plants or hay helps to control 
erosion and soil blowing. Overgrazing, however, reduces 
the extent of the protective plant cover and thus 
increases the susceptibility to erosion. Topdressing with 
suitable fertilizer, controlled grazing, and restricted use 
during wet periods help to keep the plant cover in good 
condition. 

This soil is suited to trees. Planting on the contour and 
carefully locating skid roads during harvest minimize 
erosion and improve equipment trafficability. The 
vegetation that competes with planted seedlings or 
natural regeneration following harvest can be controlled 
by suitable herbicides or mechanical removal. 
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This soil is poorly suited to septic tank absorption 
fields because it does not adequately filter the effluent 
and is too steep. The poor filtering capacity can result in 
the pollution of ground water. The soil is poorly suited to 
dwellings and to local roads and streets because of the 
slope. Cutting and filling help to overcome the slope. 
Local roads and streets should be constructed on the 
contour. 

The land capability classification is IVe. The woodland 
ordination symbol is ЗА. 


OeB—Onaway fine sandy loam, 1 to 6 percent 
slopes. This nearly level and gently sloping, deep, well 
drained soil is on convex side slopes. Most areas are 
irregular in shape and range from about 5 to 500 acres 
in size. 

Typically, the surface layer is very dark grayish brown 
fine sandy loam about 8 inches thick. The subsurface 
layer is brown, very friable fine sandy loam about 6 
inches thick. The next 4 inches is mixed reddish brown, 
friable loam and brown, very friable fine sandy loam. The 
subsoil is reddish brown, friable loam about 7 inches 
thick. The substratum to a depth of about 60 inches is 
brown, friable sandy loam. In some places the surface 
layer is sandy loam, loam, or silt loam. In other places 
the soil is eroded. In some areas sand and gravel are 
below a depth of 40 inches. In other areas the 
substratum is stratified silt and very fine sand. In places 
the depth to free carbonates is more than 30 inches. 

Included with this soil in mapping are small areas of 
Fairport, Menominee, and Solona soils. The well drained 
Fairport and Menominee soils are in positions on the 
landscape similar to those of the Onaway soil. Fairport 
soils have dolomite bedrock at a depth of 20 to 40 
inches. Menominee soils have a sandy mantle that is 20 
to 40 inches thick. The somewhat poorly drained Solona 
soils are in depressions and drainageways. Also included 
are areas where the slope is more than 6 percent, areas 
where the soil is severely eroded, small areas where the 
depth to the water table is as shallow as 3 feet, small 
areas where dolomite bedrock is at a depth of 40 to 60 
inches, and areas of soils that contain less clay in the 
subsoil than the Onaway soil. Included soils make up 10 
to 15 percent of the unit. 

Permeability is moderate in the Onaway soil. The 
available water capacity is high. Surface runoff is slow or 
medium in cultivated areas. Organic matter content is 
moderately low or moderate in the surface layer. This 
layer is friable and can be easily tilled. 

Most areas are used for crops or pasture. Some are 
wooded. This soil is suited to corn and small grain and to 
legumes and grasses for hay and pasture. If the soil is 
cultivated, erosion is a slight or moderate hazard and soil 
blowing can occur. Soil loss can be reduced by proper 
management of crop residue; a conservation tillage 
system, such as chisel plowing, that leaves a protective 
amount of crop residue on the surface; contour farming; 
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wind stripcropping and contour stripcropping; field 
windbreaks; diversions; and grassed waterways. Regular 
additions of organic material help to maintain fertility and 
good tilth and increase the rate of water infiltration. 

A cover of pasture plants or hay helps to control 
erosion and soil blowing. Overgrazing, however, reduces 
the extent of the protective plant cover and thus 
increases the susceptibility to erosion. Grazing when the 
surface layer is wet results in surface compaction and 
poor tilth and increases the runoff rate and the hazard of 
erosion. Applications of fertilizer, pasture renovation, 
controlled grazing, and restricted use during wet periods 
help to keep the plant cover in good condition. 

This soil is suited to trees. The only soil-related 
management problem is competing vegetation, which 
interferes with natural regeneration following harvest. 
This vegetation can be controlled by suitable herbicides 
or mechanical removal. 

This soil is only moderately suited to septic tank 
absorption fields because of the moderate permeability. 
Mounding with suitable filtering material or enlarging the 
absorption field helps to overcome this limitation. The 
soil is suited to dwellings. It is only moderately suited to 
local roads and streets because of a moderate potential 
for frost action. Covering or replacing the upper part of 
the soil with coarse textured base material, such as sand 
or gravel, helps to prevent the damage caused by frost 
action. 

The land capability classification is lle. The woodland 
ordination symbol is 3A. 


OeC2—Onaway fine sandy loam, 6 to 12 percent 
slopes, eroded. This sloping, deep, well drained soil is 
on convex side slopes. Most areas are irregular in shape 
and range from about 3 to 150 acres in size. 

Typically, the surface layer is dark brown fine sandy 
loam about 9 inches thick. In most cultivated areas 
plowing has mixed some dark reddish brown, loamy 
subsoil material into the surface layer. The subsoil is 
dark reddish brown, friable loam about 14 inches thick. 
The substratum to a depth of about 60 inches is reddish 
brown, friable loam. In some places the soil is uneroded. 
In other places the surface layer is sandy loam or silt 
loam. In some areas the depth to free carbonates is 
more than 30 inches. In other areas the soil is underlain 
by sand and gravel at a depth of about 40 inches. In 
places the substratum is stratified silt and fine sand. 

Included with this soil in mapping are small areas of 
the well drained Fairport, Kiva, and Menominee soils. 
These soils are in positions on the landscape similar to 
those of the Onaway soil. Fairport soils have dolomite 
bedrock at a depth of 20 to 40 inches. Kiva soils have 
less clay in the subsoil than the Onaway soil and are 
underlain by gravelly and very gravelly sand at a depth 
of 10 to 24 inches. Menominee soils have a sandy 
mantle that is 20 to 40 inches thick. Also included are 
areas where the slope is less than 6 or more than 12 
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percent, areas where the soil is severely eroded, some 
areas of soils that have less clay in the subsoil or more 
clay in the substratum than the Onaway soil, and some 
areas where dolomite bedrock is at a depth of 40 to 60 
inches. Included soils make up 10 to 15 percent of the 
unit. 

Permeability is moderate in the Onaway soil. The 
available water capacity is high. Surface runoff is 
medium in cultivated areas. Organic matter content is 
moderately low or moderate in the surface layer. In 
eroded areas the surface layer is difficult to till because 
it is mixed with loamy subsoil material. Also, it tends to 
crust after heavy rains. 

Most areas are used for crops or pasture. Some are 
wooded. This soil is suited to corn and small grain and to 
grasses and legumes for hay and pasture. If the soil is 
cultivated, further erosion is a moderate hazard and soil 
blowing can occur. Soil loss can be reduced by proper 
management of crop residue; a conservation tillage 
system, such as chisel plowing, that leaves a protective 
amount of crop residue on the surface; contour farming; 
wind stripcropping and contour stripcropping; field 
windbreaks; diversions; and grassed waterways. Regular 
additions of organic material help to maintain fertility and 
good tilth and increase the rate of water infiltration. 

A cover of pasture plants or hay helps to control 
erosion and soil blowing. Overgrazing, however, reduces 
the extent of the protective plant cover and thus 
increases the susceptibility to erosion. Grazing when the 
surface layer is wet results in surface compaction and 
poor tilth and increases the runoff rate and the hazard of 
erosion. Topdressing with suitable fertilizer, controlled 
grazing, and restricted use during wet periods help to 
keep the plant cover in good condition. 

This soil is suited to trees. The only soil-related 
management problem is competing vegetation, which 
interferes with natural regeneration following harvest. 
This vegetation can be controlled by suitable herbicides 
or mechanical removal. 

This soil is only moderately suited to septic tank 
absorption fields because of the moderate permeability 
and the slope. Mounding with suitable filtering material or 
enlarging the absorption field helps to overcome the 
moderate permeability. Cutting and filling or installing a 
trench absorption system on the contour helps to 
overcome the slope. The soil is only moderately suited 
to dwellings because of the slope. Cutting and filling can 
overcome this limitation. 

Because of the slope and a moderate potential for 
frost action, this soil is only moderately suited to local 
roads and streets. Covering or replacing the upper part 
of the soil with coarse textured base material, such as 
sand or gravel, helps to prevent the damage caused by 
frost action. Cutting and filling or constructing the roads 
on the contour helps to overcome the slope. 

The land capability classification is Ше. The woodland 
ordination symbol is 3A. 
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OeD2—Onaway fine sandy loam, 12 to 20 percent 
slopes, eroded. This moderately steep, deep, well 
drained soil is on convex side slopes. Most areas are 
irregular in shape and range from about 3 to 80 acres in 
size. 

Typically, the surface layer is dark brown fine sandy 
loam about 8 inches thick. In most cultivated areas 
plowing has mixed some brown sandy loam from the 
subsoil into the surface layer. The subsoil is about 19 
inches thick. The upper part is brown, friable sandy loam, 
and the lower part is yellowish red, friable loam. The 
substratum to a depth of about 60 inches is reddish 
brown, friable loam. In some places the surface layer is 
loam, loamy fine sand, or sandy loam. In other places 
the depth to free carbonates is more than 30 inches. In 
some areas the soil is underlain by stratified sand and 
gravel below a depth of 40 inches. In other areas the 
soil is not eroded. The uneroded areas generally аге 
wooded. 

Included with this soil in mapping are small areas of 
the well drained Kiva and Menominee and excessively 
drained Shawano soils. These soils are in positions on 
the landscape similar to those of the Onaway soil. Kiva 
soils have less clay in the subsoil than the Onaway soil 
and are underlain by stratified gravelly and very gravelly 
sand at a depth of 10 to 24 inches. Menominee soils 
have a sandy mantle that is 20 to 40 inches thick. 
Shawano soils are sandy throughout. Also included are 
areas where the slope is less than 12 or more than 20 
percent, areas where the soil is severely eroded, small 
areas of soils that have less clay in the subsoil than the 
Onaway soil, and small areas where dolomite bedrock is 
at a depth of 40 to 60 inches. Included soils make up 10 
to 15 percent of the unit. 

Permeability is moderate in the Onaway soil. The 
available water capacity is high. Surface runoff is rapid in 
cultivated areas. Organic matter content is moderately 
low or moderate in the surface layer. This layer is friable 
and can be easily tilled. 

Some areas are used for crops or pasture. Some are 
wooded. This soil is suited to corn and small grain and to 
legumes and grasses for hay and pasture. If the soil is 
cultivated, erosion is a severe hazard and soil blowing 
can occur. Soil loss can be reduced by proper 
management of crop residue; a conservation tillage 
system, such as chisel plowing, that leaves a protective 
amount of crop residue on the surfacə; contour farming; 
wind striperopping and contour stripcropping; field 
windbreaks; and grassed waterways. Regular additions 
of organic material help to maintain fertility and good tilth 
and increase the rate of water infiltration. 

A cover of pasture plants or hay helps to control 
erosion and soil blowing. Overgrazing, however, reduces 
the extent of the protective plant cover and thus 
increases the susceptibility to erosion. Grazing when the 
surface layer is wet results in surface compaction and 
poor tilth and increases the runoff rate and the hazard of 
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erosion. Applications of fertilizer, pasture renovation, 
controlled grazing, and restricted use during wet periods 
help to keep the plant cover in good condition. 

This soil is suited to trees. Planting on the contour and 
carefully locating skid roads during harvest minimize 
erosion and improve equipment trafficability. The 
seedling mortality rate on south- and west-facing slopes 
can be reduced by careful planting of vigorous nursery 
stock. Competing vegetation, which interferes with 
natural regeneration following harvest, can be controlled 
by suitable herbicides or mechanical removal. 

This soil is poorly suited to septic tank absorption 
fields, dwellings, and local roads and streets because of 
the slope. This limitation can be overcome by cutting and 
filling, by installing a trench absorption system on the 
contour, and by constructing local roads and streets on 
the contour. 

The land capability classification is IVe. The woodland 
ordination symbol is 3R. 


ОеЕ--Опамау fine sandy loam, 20 to 35 percent 
slopes. This steep and very steep, deep, well drained 
soil is on convex side slopes. Most areas are irregular in 
shape and range from about 5 to 60 acres in size. 

Typically, the surface layer is very dark grayish brown 
fine sandy loam about 4 inches thick. The upper subsoil 
is brown, friable fine sandy loam about 8 inches thick. 
The next 4 inches is mixed dark reddish brown and 
pinkish gray, friable loam. The lower subsoil is dark 
reddish brown, firm clay loam about 5 inches thick. The 
substratum to a depth of about 60 inches is brown, 
friable sandy loam. In some places the surface layer is 
loam, sandy loam, or loamy fine sand. In other places 
the soil is underlain by stratified sand and gravel below a 
depth of 40 inches. 

Included with this soil in mapping are small areas of 
the well drained Kiva and Menominee and excessively 
drained Shawano soils. These soils are in positions on 
the landscape similar to those of the Onaway soil. Kiva 
soils have less clay in the subsoil than the Onaway soil 
and are underlain by stratified gravelly and very gravelly 
sand at a depth of 10 to 24 inches. Menominee soils 
have a sandy mantle that is 20 to 40 inches thick. 
Shawano soils are sandy throughout. Also included are 
small areas where the slope is less than 20 percent, 
areas where the soil is severely eroded, and small areas 
of soils that have less clay in the subsoil than the 
Onaway soil. Included soils make up 10 to 15 percent of 
the unit. 

Permeability is moderate in the Onaway soil. The 
available water capacity is high. Surface runoff is very 
rapid. Organic matter content is moderately low or 
moderate in the surface layer. 

Most areas are wooded. Some are used for crops or 
pasture. Because of a very severe hazard of erosion and 
the hazard of soil blowing, this soil generally is 
unsuitable for cultivated crops. It is suited to pasture and 
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hay. A cover of pasture plants or hay helps to prevent 
excessive soil loss. Overgrazing reduces the extent of 
the protective plant cover and thus increases the 
susceptibility to erosion. Applications of fertilizer, pasture 
renovation, and controlled grazing help to maintain the 
plant cover. 

This soil is suited to trees. Planting on the contour and 
carefully locating skid roads during harvest minimize 
erosion and improve equipment trafficability. The 
seedling mortality rate on south- and west-facing slopes 
сап be reduced by careful planting of vigorous nursery 
stock. Competing vegetation, which interferes with 
natural regeneration following harvest, can be controlled 
by suitable herbicides or mechanical removal. 

This soil is generally unsuited to septic tank absorption 
fields and dwellings because of the slope. This limitation 
is difficult to overcome, and a more suitable site should 
be selected. The soil is poorly suited to local roads and 
streets because of the slope. Cutting and filling or 
constructing the roads on the contour helps to overcome 
this limitation. 

The land capability classification is Vle. The woodland 
ordination symbol is 3R. 


OmB—Onaway fine sandy loam, moderately well 
drained, 1 to 6 percent slopes. This nearly level and 
gently sloping, deep, moderately well drained soil is on 
concave side slopes and flats. Most areas are irregular 
in shape and range from about 5 to 300 acres in size. 

Typically, the surface layer is dark brown fine sandy 
loam about 10 inches thick. The upper subsoil is brown, 
friable sandy loam about 6 inches thick. The next 5 
inches is mixed reddish brown, firm clay loam and 
brown, friable sandy loam. The lower subsoil is about 10 
inches of reddish brown, firm clay loam and brown, 
friable sandy loam. The substratum to a depth of about 
60 inches is brown, mottled, friable sandy loam. In some 
places the surface layer is sandy loam, loam, or silt 
loam. In other places the substratum is silty clay loam or 
stratified silt and fine sand. In some areas sand and 
gravel are at a depth of about 40 inches. 

Included with this soil in mapping are small areas of 
Fairport, Menominee, and Solona soils. The well drained 
Fairport and Menominee soils are in the slightly higher 
areas. Fairport soils have dolomite bedrock at a depth of 
20 to 40 inches. Menominee soils have a sandy mantle 
that is 20 to 40 inches thick. The somewhat poorly 
drained Solona soils are in depressions and 
drainageways. Also included are small areas of well 
drained Onaway soils and small areas of soils that have 
less clay in the subsoil than the Onaway soil. Included 
soils make up 10 to 15 percent of the unit. 

Permeability is moderately slow in the Onaway soil. 
The available water capacity is high. Surface runoff is 
slow or medium in cultivated areas. The seasonal high 
water table is at a depth of 3 to 6 feet during wet 
periods. Organic matter content is moderately low or 
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moderate in the surface layer. This layer is friable and 
can be easily tilled. 

Many areas are used for crops or pasture. Some are 
wooded. This soil is suited to corn and small grain and to 
legumes and grasses for hay and pasture. If the soil is 
cultivated, erosion is a slight or moderate hazard and soil 
blowing can occur. Soil loss can be reduced by proper 
management of crop residue; a conservation tillage 
system, such as chisel plowing, that leaves a protective 
amount of crop residue on the surface; contour farming; 
wind stripcropping and contour striperopping; field 
windbreaks; diversions; and grassed waterways. Regular 
additions of organic material help to maintain fertility and 
good tilth and increase the rate of water infiltration. 

A cover of pasture plants or hay helps to control 
erosion and soil blowing. Overgrazing, however, reduces 
the extent of the protective plant cover and thus 
increases the susceptibility to erosion. Grazing when the 
surface layer is wet results in surface compaction and 
poor tilth and increases the runoff rate and the hazard of 
erosion. Applications of fertilizer, pasture renovation, 
controlled grazing, and restricted use during wet periods 
help to keep the plant cover in good condition. 

This soil is suited to trees. The only soil-related 
management problem is competing vegetation, which 
interferes with natural regeneration following harvest. 
This vegetation can be controlled by suitable herbicides 
or mechanical removal. 

This soil is poorly suited to septic tank absorption 
fields because of the seasonal high water table and the 
moderately slow permeability in the subsoil. Mounding 
with suitable filtering material helps to overcome these 
limitations. The soil is suited to dwellings without 
basements. It is only moderately suited to dwellings with. 
basements because of the seasonal high water table. 
This limitation can be overcome by installing a 
subsurface drainage system that includes a dependable 
outlet, such as a gravity outlet, or by constructing the 
basement above the level of wetness. 

Because of a moderate potential for frost action, this 
soil is only moderately suited to local roads and streets. 
Covering or replacing the upper part of the soil with 
coarse textured base material, such as sand or gravel, 
helps to prevent the damage caused by frost action. 

The land capability classification is lle. The woodland 
ordination symbol is 3A. 


OsB—Onaway fine sandy loam, sandy substratum, 
2 to 6 percent slopes. This gently sloping, deep, well 
drained soil is on convex side slopes. Most areas are 
irregular in shape and range from about 4 to 180 acres 
in size. 

Typically, the surface layer is dark brown fine sandy 
loam about 10 inches thick. The upper subsoil is brown, 
friable fine sandy loam about 6 inches thick. The next 7 
inches is mixed yellowish red, firm loam and brown, 
friable fine sandy loam. The lower subsoil is reddish 


Soil Survey 


brown, firm loam about 19 inches thick. Below this is 
yellowish red, friable loamy fine sand about 4 inches 
thick. The substratum to a depth of about 60 inches is 
light yellowish brown, loose fine sand. In some places 
the substratum is stratified sand and gravel. In other 
places the loamy mantle is less than 40 inches thick. 

Included with this soil in mapping are small areas of 
Menominee and Solona soils. The well drained 
Menominee soils are in positions on the landscape 
similar to those of the Onaway soil. They have a sandy 
mantle that is 20 to 40 inches thick. The somewhat 
poorly drained Solona soils are in the lower areas. They 
are loamy throughout. Also included are some areas 
where the depth to the water table is as shallow as 3 
feet during wet periods and some areas of soils that 
have less clay and more silt and sand in the subsoil than 
the Onaway soil. Included soils make up 10 to 15 
percent of the unit. 

Permeability is moderate in the upper part of the 
Onaway soil and rapid in the lower part. The available 
water capacity is moderate. Surface runoff is slow or 
medium in cultivated areas. The droughtiness of the 
underlying sand hinders root growth. Organic matter 
content is moderately low or moderate in the surface 
layer. This layer is friable and can be easily tilled. 

Most areas are used for crops or pasture. This soil is 
suited to corn and small grain and to grasses and 
lequmes for hay and pasture. It is suited to sprinkler 
irrigation. If the soil is irrigated, yields are generally better 
and more consistent. If the soil is cultivated, erosion is a 
slight or moderate hazard and soil blowing can occur. 
Soil loss can be reduced by proper management of crop 
residue; a conservation tillage system, such as chisel 
plowing, that leaves a protective amount of crop residue 
on the surface; contour farming; wind stripcropping and 
contour stripcropping; field windbreaks; diversions; and 
grassed waterways. Regular additions of organic material 
help to maintain fertility and good tilth and increase the 
rate of water infiltration. 

A cover of pasture plants or hay helps to contro! 
erosion and soil blowing. Overgrazing, however, reduces 
the extent of the protective plant cover and thus 
increases the susceptibility to erosion and soil blowing. 
Forage yields generally are somewhat limited in dry 
years unless the soil is irrigated. Topdressing with 
suitable fertilizer and controlled grazing help to keep the 
plant cover in good condition. 

This soil is suited to trees. The only soil-related 
management problem is competing vegetation, which 
interferes with natural regeneration following harvest. 
This vegetation can be controlled by suitable herbicides 
or mechanical removal. 

This soil is moderately suited to septic tank absorption 
fields because of the moderate permeability in the 
subsoil. Mounding with suitable filtering material helps to 
overcome this limitation. If the absorption field is 
installed in the sandy substratum, pollution of the ground 
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water is a hazard. The soil is only moderately suited to 
dwellings because of the shrink-swell potential. 
Replacing the soil under the footings or concrete slab 
with coarse textured material, such as sand or gravel, 
helps to overcome this limitation. 

Because of low strength and a moderate potential for 
frost action, this soil is only moderately suited to local 
roads and streets. These limitations can be overcome by 
covering or replacing the upper part of the soil with 
coarse textured base material, such as sand or gravel. 

The land capability classification is lle. The woodland 
ordination symbol is 3A. 


OvC—Onaway-Kiva-Menahga complex, 4 to 15 
percent slopes. These gently sloping to moderately 
steep, deep soils are on convex side slopes. The 
Onaway and Kiva soils are well drained, and the 
Menahga soil is excessively drained. Areas generally are 
irregular in shape and range from about 5 to 120 acres 
in size. They are 30 to 40 percent Onaway soil, 25 to 35 
percent Kiva soil, and 15 to 30 percent Menahga soil. 
The three soils occur as areas so intricately mixed or so 
small that mapping them separately is not practical. 

Typically, the Onaway soil has a surface layer of dark 
brown fine sandy loam about 9 inches thick. The subsoil 
is dark reddish brown, friable clay loam about 14 inches 
thick. The substratum to a depth of about 60 inches is 
reddish brown, friable loam. In some places the surface 
layer is loam, sandy loam, or silt loam. In other places 
the loamy mantle is less than 40 inches deep over sand 
and gravel. In some areas the soil is underlain by 
stratified silt and very fine sand. 

Typically, the Kiva soil has a surface layer of very dark 
brown sandy loam about 7 inches thick. The subsoil is 
brown and dark reddish brown, friable sandy loam about 
15 inches thick. The substratum to a depth of about 60 
inches is dark yellowish brown, loose very gravelly sand. 
In some places the surface layer is fine sandy loam, 
loam, or loamy sand. In other places the loamy mantle is 
more than 24 inches thick. 

Typically, the Menahga soil has a surface layer of very 
dark gray sand about 3 inches thick. The subsoil is 
brown, very friable sand about 18 inches thick. The 
substratum to a depth of about 60 inches is brown and 
yellowish brown, loose sand. In some places the surface 
layer is loamy sand or loamy fine sand. In other places 
the upper part of the subsoil is loamy sand. In some 
areas the content of pebbles is as much as 50 percent 
in the substratum. In other areas strata of loam or sandy 
loam are in the lower part of the subsoil. 

Included with these soils in mapping are small areas of 
the well drained Menominee soils. These included soils 
are in landscape positions similar to those of the 
Onaway, Kiva, and Menahga soils. They have a sandy 
mantle that is 20 to 40 inches deep over loamy deposits. 
Also included are areas where the slope is more than 15 
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percent. Included soils make up 10 to 15 percent of the 
unit. 

Permeability is moderate in the Onaway soil and rapid 
in the Menahga soil. It is moderate in the upper part of 
the Kiva soil and very rapid in the lower part. The 
available water capacity is high in the Onaway soil and 
low in the Kiva and Menahga soils. Surface runoff is 
medium in cultivated areas of all three soils. The 
droughtiness of the underlying sand and gravel in the 
Kiva and Menahga soils hinders root growth. Organic 
matter content is moderately low or moderate in the 
surface layer of the Onaway soil, low or moderately low 
in that of the Kiva soil, and low in that of the Menahga 
soil. The surface layer of all three soils is friable or very 
friable and can be easily tilled. 

Most areas are used for crops or pasture (fig. 6). 
These soils are suited to corn and small grain and to 
grasses and legumes for hay and pasture. Crop yields on 
the Kiva and Menahga soils are limited, however, by the 
low available water capacity. If the soils are cultivated, 
erosion is a slight or moderate hazard and soil blowing 
can occur. Soil loss can be reduced by proper 
management of crop residue; a conservation tillage 
system, such as chisel plowing, that leaves a protective 
amount of crop residue on the surface; diversions; and 
grassed waterways. Regular additions of organic material 
help to maintain fertility and good tilth and increase the 
rate of water infiltration. 

A cover of pasture plants ог hay helps to control 
erosion and soil blowing. Overgrazing, however, reduces 
the extent of the protective plant cover and thus 
increases the susceptibility to erosion and soil blowing 
and encourages the growth of undesirable plant species. 
Forage yields generally are limited by the low available 
water capacity of the Kiva and Menahga soils. Grazing 
when the surface layer of the Onaway soil is wet results 
in surface compaction and poor tilth and reduces the 
rate of water infiltration. Topdressing with suitable 
fertilizer, controlled grazing, and restricted use during wet 
periods help to keep the plant cover in good condition. 

These soils are suited to trees. Competing vegetation 
interferes with natural regeneration following harvest. 
This vegetation can be controlled by suitable herbicides 
or mechanical removal. Seedling survival on the 
Menahga soil can be improved by careful planting of 
vigorous nursery stock. Loose sand can interfere with 
the traction of wheeled equipment. 

The Onaway soil is only moderately suited to septic 
tank absorption fields because of the moderate 
permeability and the slope. Mounding with suitable 
filtering material or enlarging the absorption field helps to 
overcome the moderate permeability. Cutting and filling 
or installing a trench absorption system on the contour 
helps to overcome the slope. The Kiva and Menahga 
soils readily absorb but do not adequately filter the 
effluent in septic tank absorption fields. The poor filtering 
capacity may result in the pollution of ground water. The 
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Figure 6. 一 An area of Onaway-Kiva-Menahga complex, 4 to 15 percent slopes, used for pasture. 


Onaway, Kiva, and Menahga soils are only moderately textured base material, such as sand or gravel, helps to 

suited to dwellings because of the slope. Cutting and prevent the damage caused by frost action. 

filling can overcome this limitation. The land capability classification is IVe. The woodland 
These soils are only moderately suited to local roads ordination symbol is 3A for the Onaway and Kiva soils 

and streets because of the slope of all three soils and a and 6S for the Menahga soil. 

moderate potential for frost action in the Onaway soil. 

Cutting and filling or constructing the roads on the OvD 一 Onaway-Kiva-Menahga complex, 15 to 35 

contour helps to overcome the slope. Covering or percent slopes. These moderately steep to very steep, 

replacing the upper part of the Onaway soil with coarse deep soils are on convex side slopes. The Onaway and 


Kiva soils are well drained, and the Menahga soil is 
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excessively drained. Areas generally are irregular in 
shape and range from about 10 to 70 acres in size. They 
are 30 to 40 percent Onaway soil, 20 to 40 percent Kiva 
soil, and 15 to 30 percent Menahga soil. The three soils 
occur as areas so intricately mixed or so small that 
mapping them separately is not practical. 

Typically, the Onaway soil has a surface layer of very 
dark grayish brown fine sandy loam about 4 inches thick. 
The upper subsoil is brown, friable fine sandy loam about 
8 inches thick. The next 4 inches is mixed dark reddish 
brown and pinkish gray, friable loam. The lower subsoil is 
dark reddish brown, firm clay loam about 5 inches thick. 
The substratum to a depth of about 60 inches is brown, 
friable loam. In some places the surface layer is sandy 
loam or loam. In other places the loamy mantle is less 
than 40 inches deep over sand and gravel. 

Typically, the Kiva soil has a surface layer of very dark 
brown sandy loam about 3 inches thick. The subsoil is 
about 13 inches thick. It is brown, friable sandy loam in 
the upper part and dark brown, friable gravelly sandy 
loam in the lower part. The substratum to a depth of 
about 60 inches is strong brown, loose, stratified coarse 
sand and very gravelly sand. In some places the surface 
layer is loam, fine sandy loam, or loamy sand. In other 
places the loamy mantle is more than 24 inches thick. 

Typically, the Menahga soil has a surface layer of 
black sand about 4 inches thick. The subsoil is strong 
brown and yellowish brown, very friable sand about 23 
inches thick. The substratum to a depth of about 60 
inches is brownish yellow, loose sand. In some places 
the surface layer or the upper part of the subsoil is 
loamy sand. In other places the content of gravel is 
more than 15 percent in the surface layer, subsoil, or 
substratum. In some areas strata of sandy loam or loam 
are in the lower part of the subsoil. 

Included with these soils in mapping are small areas of 
the well drained Menominee soils. These included soils 
are in landscape positions similar to those of the 
Onaway, Kiva, and Menahga soils. They have a sandy 
mantle that is 20 to 40 inches deep over loamy deposits. 
Also included are small areas where the slope is less 
than 15 percent and small areas where the soil is 
severely eroded. Included soils make up 10 to 15 
percent of the unit. 

Permeability is moderate in the Onaway soil and rapid 
in the Menahga soil. It is moderate in the upper part of 
the Kiva soil and very rapid in the lower part. The 
available water capacity is high in the Onaway soil and 
low in the Kiva and Menahga soils. Surface runoff is 
rapid or very rapid on all three soils. The droughtiness of 
the underlying sand and gravel in the Kiva and Menahga 
soils generally hinders root growth. Organic matter 
content is moderately low or moderate in the surface 
layer of the Onaway soil, low or moderately low in that of 
the Kiva soil, and low in that of the Menahga soil. 

Most areas are wooded. Some are used as pasture or 
hayland. These soils are generally unsuited to cultivated 
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crops because of a severe or very severe hazard of 
erosion, the hazard of soil blowing, and the low available 
water capacity of the Kiva and Menahga soils. The soils 
are suited to pasture and hay. Forage yields on the Kiva 
and Menahga soils generally are limited, however, by the 
low available water capacity. Overgrazing reduces the 
extent of the protective plant cover and thus increases 
the susceptibility to erosion and soil blowing. 
Applications of fertilizer, pasture renovation, and 
controlled grazing help to maintain the plant cover. 

These soils are suited to trees. Planting on the contour 
and carefully locating skid roads during harvest minimize 
erosion. Seedling survival on the steeper slopes facing 
south or west can be improved by careful planting of 
vigorous nursery stock. Competing vegetation, which 
interferes with natural regeneration following harvest, 
can be controlled by suitable herbicides or mechanical 
removal. The slope limits the use of equipment. Skidding 
can expose enough mineral soil to permit adequate 
regeneration. 

These soils are poorly suited to septic tank absorption 
fields, dwellings, and local roads and streets because of 
the slope. Cutting and filling can overcome a slope of 
less than 20 percent. Dwellings can be designed so that 
they conform to the natural slope of the land. Septic 
tank absorption fields and local roads and streets can be 
constructed on the contour. A slope of more than 20 
percent is difficult to overcome, and a more suitable site 
should be selected. In the Kiva and Menahga soils, 
septic tank effluent drains satisfactorily, but it can pollute 
ground water. 

The land capability classification is Vile. The woodland 
ordination symbol is 3R for the Onaway and Kiva soils 
and 6R for the Menahga soil. 


PaB—Padus fine sandy loam, 1 to 6 percent 
slopes. This nearly level and gently sloping, deep, well 
drained soil is on flats and convex side slopes. Most 
areas are irregular in shape and range from about 10 to 
200 acres in size. 

Typically, the surface layer is very dark grayish brown 
fine sandy loam about 3 inches thick. The upper subsoil 
is brown, friable fine sandy loam about 8 inches thick. 
The next 6 inches is mixed reddish brown, friable loam 
and brown, friable fine sandy loam. The lower subsoil is 
about 14 inches of reddish brown, friable loam and dark 
reddish brown, very friable gravelly loamy sand. The 
upper part of the substratum is strong brown, loose 
sand. The lower part to a depth of about 60 inches is 
dark brown, loose gravelly coarse sand. In some places 
the surface layer is silt loam, loam, or sandy loam. In 
other places the soil has a silty mantle as much as 36 
inches thick. In some areas the loamy mantle is more 
than 40 inches thick. 

Included with this soil in mapping are small areas of 
Kennan, Pence, and Worcester soils. The well drained 
Kennan and Pence soils are in positions on the 
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landscape similar to those of the Padus soil. Kennan 
soils are underlain by sandy loam or loamy sand. Pence 
soils have а юату mantle that is 12 to 24 inches thick. 
The somewhat poorly drained Worcester soils are in 
depressions and drainageways. Also included are small 
areas where the slope is more than 6 percent, areas 
where the soil is very stony, and some small areas 
where the depth to the water table is as shallow as 3 
feet during wet periods. Included soils make up 10 to 15 
percent of the unit. 

Permeability is moderate in the upper part of the 
Padus soil and rapid or very rapid in the lower part. The 
available water capacity is moderate. Surface runoff is 
slow or medium. The droughtiness of the underlying 
sand and gravel generally hinders root growth. Organic 
matter content is moderately low in the surface layer. 
This layer is friable and can be easily tilled. 

Most areas are wooded. Some are used for crops or 
pasture. This soil is suited to corn and small grain and to 
grasses and legumes for hay and pasture. If the soil is 
cultivated, erosion is a slight or moderate hazard and soil 
blowing can occur. Soil loss can be reduced by proper 
management of crop residue; a conservation tillage 
system, such as chisel plowing, that leaves a protective 
amount of crop residue on the surface; contour farming; 
wind stripcropping and contour stripcropping; field 
windbreaks; diversions; and grassed waterways. Regular 
additions of organic material help to maintain fertility and 
good tilth and increase the rate of water infiltration. 

A cover of pasture plants or hay helps to control 
erosion and soil blowing. Overgrazing, however, reduces 
the extent of the protective plant cover and thus 
increases the susceptibility to erosion. Topdressing with 
suitable fertilizer and controlled grazing help to keep the 
plant cover in good condition. 

This soil is suited to trees. The only soil-related 
management problem is competing vegetation, which 
interferes with natural regeneration following harvest. 
This vegetation can be controlled by suitable herbicides 
or mechanical removal. 

This soil readily absorbs but does not adequately filter 
the effluent in septic tank absorption fields. The poor 
filtering capacity may result in the pollution of ground 
water. The soil is suited to dwellings. It is only 
moderately suited to local roads and streets because of 
a moderate potential for frost action. Covering or 
replacing the upper part of the soil with coarse textured 
base material, such as sand or gravel, helps to prevent 
the damage caused by frost action. 

The land capability classification is lle. The woodland 
ordination symbol is 3a. 


PaC—Padus fine sandy loam, 6 to 15 percent 
slopes. This sloping and moderately steep, deep, well 
drained soil is on convex side slopes. Most areas are 
irregular in shape and range from about 10 to 180 acres 
in size. 
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Typically, the surface layer is very dark brown fine 
sandy loam about 4 inches thick. The subsurface layer is 
dark grayish brown, friable fine sandy loam about 5 
inches thick. The upper subsoil is brown, friable fine 
sandy loam about 4 inches thick. The next 12 inches is 
brown, friable fine sandy loam and mixed brown, friable 
loam and fine sandy loam. The lower subsoil is brown, 
friable and very friable loamy sand about 13 inches thick. 
The substratum to a depth of about 60 inches is brown, 
loose, stratified coarse sand and gravel. In some places 
the surface layer is silt loam or loam. In other places the 
soil has a silty mantle as much as 36 inches thick. In 
some areas the loamy mantle is more than 40 inches 
thick. 

Included with this soil in mapping are small areas of 
the well drained Kennan and Pence soils. These soils 
are in positions on the landscape similar to those of the 
Padus soil. Kennan soils are underlain by sandy loam or 
loamy sand. Pence soils have a loamy mantle that is 12 
to 24 inches thick. Also included are areas where the 
slope is less than 6 or more than 15 percent and areas 
where the soil is very stony. Included soils make up 10 
to 15 percent of the unit. 

Permeability is moderate in the upper part of the 
Padus soil and rapid or very rapid in the lower part. The 
available water capacity is moderate. Surface runoff is 
medium. The droughtiness of the underlying sand and 
gravel generally hinders root growth. Organic matter 
content is moderately low or low in the surface layer. 
This layer is friable and can be easily tilled. 

Most areas are wooded. Some are used for crops or 
pasture. This soil is suited to corn and smail grain and to 
grasses and legumes for hay and pasture. If the soil is 
cultivated, erosion is a moderate hazard and soil blowing 
can occur. Soil loss can be reduced by proper 
management of crop residue; a conservation tillage 
system, such as chisel plowing, that leaves a protective 
amount of crop residue on the surface; contour farming; 
wind stripcropping and contour stripcropping; field 
windbreaks; diversions; and grassed waterways. Regular 
additions of organic material help to maintain fertility and 
good tilth and increase the rate of water infiltration. 

A cover of pasture plants or hay helps to control 
erosion and soil blowing. Overgrazing, however, reduces 
the extent of the protective plant cover and thus 
increases the susceptibility to erosion. Topdressing with 
suitable fertilizer and controlled grazing help to keep the 
plant cover in good condition. 

This soil is suited to trees. The only soil-related 
management problem is competing vegetation, which 
interferes with natural regeneration following harvest. 
This vegetation can be controlled by suitable herbicides 
or mechanical removal. 

This soil readily absorbs but does not adequately filter 
the effluent in septic tank absorption fields. The poor 
filtering capacity may result in the pollution of ground 
water. The soil is only moderately suited to dwellings 
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because of the slope. Cutting and filling can overcome 
this limitation. Also, the dwellings can be designed so 
that they conform to the natural slope of the land. 

Because of the slope and a moderate potential for 
frost action, this soil is only moderately suited to local 
roads and streets. Cutting and filling help to overcome 
the slope. Replacing the upper part of the soil with 
coarse textured base material, such as sand or gravel, 
helps to prevent the damage caused by frost action. 

The land capability classification is Ше. The woodland 
ordination symbol is 3a. 


PaD—Padus fine sandy loam, 15 to 35 percent 
slopes. This moderately steep to very steep, deep, well 
drained soil is on convex ridgetops and side slopes. 
Most areas are irregular in shape and range from about 
10 to 200 acres in size. 

Typically, the surface layer is dark brown fine sandy 
loam about 2 inches thick. The subsurface layer is dark 
grayish brown, very friable sandy loam about 2 inches 
thick. The upper subsoil is strong brown, very friable 
sandy loam about 10 inches thick. The next 4 inches is 
mixed reddish brown and brown, friable sandy loam. The 
lower subsoil is about 11 inches of reddish brown, friable 
sandy loam and brown, very friable loamy sand. The 
substratum to a depth of about 60 inches is dark brown 
and brown, loose sand. In some places the surface layer 
is silt loam, loam, sandy loam, or loamy sand. In other 
places the loamy mantle is more than 40 inches thick. 

Included with this soil in mapping are small areas of 
the well drained Kennan and Pence soils. These soils 
are in positions on the landscape similar to those of the 
Padus soil. Kennan soils are underlain by sandy loam or 
loamy sand. Pence soils have a loamy mantle that is 12 
to 24 inches thick. Also included are small areas where 
the slope is less than 15 percent and areas where the 
soil is very stony. Included soils make up 10 to 15 
percent of the unit. 

Permeability is moderate in the'upper part of the 
Padus soil and rapid or very rapid in the lower part. The 
available water capacity is moderate. Surface runoff is 
very rapid. The droughtiness of the underlying sand and 
gravel generally hinders root growth. Organic matter 
content is moderately low in the surface layer. This layer 
is friable and can be easily tilled. 

This soil generally is unsuited to cultivated crops 
because of a very severe hazard of erosion. It is suited 
to grasses and legumes for hay and pasture. А cover of 
pasture plants or hay helps to prevent excessive soil 
loss. Overgrazing, however, reduces the extent of the 
protective plant cover and thus increases the 
susceptibility to erosion. 

Most areas are wooded. This soil is suited to trees. 
Erosion is a hazard because runoff concentrates on skid 
trails, on logging roads, in the tracks of wheeled 
equipment, and on landings. Removing water by out- 
sloping road surfaces, culverts, and drop structures 
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minimizes erosion. Building roads on the contour or on 
the gentler slopes also helps to control erosion. Seeding 
roads, trails, and landings after logging helps to establish 
a protective vegetative cover. The use of equipment is 
restricted because of the slope. Special care is needed 
in laying out roads and landings and in operating 
equipment. During wet periods, unsurfaced roads tend to 
be slippery and ruts form easily. Year-round roads should 
be graveled. Competing vegetation, which interferes with 
natural regeneration following harvest, can be controlled 
by suitable herbicides or mechanical removal. 

This soil is poorly suited to septic tank absorption 
fields, dwellings, and local roads and streets because of 
the slope. Cutting and filling can overcome a slope of 
less than 20 percent. Dwellings can be designed so that 
they conform to the natural slope of the land. Septic 
tank absorption fields and local roads and streets can be 
constructed on the contour. A slope of more than 20 
percent is difficult to overcome, and a more suitable site 
should be selected. The soil readily absorbs but does 
not adequately filter the effluent in septic tank absorption 
fields. The poor filtering capacity may result in the 
pollution of ground water. 

The land capability classification is Vle. The woodland 
ordination symbol is 3R. 


PeA—Pelkie loamy fine sand, 1 to 3 percent 
slopes. This nearly level and gently sloping, deep, 
moderately well drained soil is on flood plains. It is 
subject to flooding. Areas commonly are dissected by 
old stream channels. Most are long and narrow and 
range from about 3 to 200 acres in size. 

Typically, the surface layer is dark brown loamy fine 
sand about 2 inches thick. The upper part of the 
substratum is brown, very friable loamy fine sand. The 
next part is strong brown, loose fine sand. The lower 
part to a depth of about 60 inches is brown, mottled, 
loose fine sand and sand. In some areas the surface 
layer is loam or sandy loam. In places loamy or gravelly 
strata are in the substratum. 

Included with this soil in mapping are small areas of 
the somewhat poorly drained Winterfield and Worcester 
soils in the slightly lower positions on the landscape. 
Worcester soils have a loamy mantle that is 26 to 40 
inches thick. Included soils make up 10 to 15 percent of 
the unit. 

Permeability is rapid in the Pelkie soil. The available 
water capacity is low. Surface runoff is slow. The 
seasonal high water table is at a depth of 2.5 to 5.0 feet 
during wet periods. It hinders root growth during these 
periods. Organic matter content is moderately low in the 
surface layer. 

Most areas are used as woodland, wildlife habitat, or 
unimproved pasture. Some are used for crops or 
improved pasture. If protected from flooding, this soil is 
suited to corn and small grain and to grasses and 
legumes for hay and pasture. Yields generally are 
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limited, however, by the low available water capacity. 
Erosion generally is not a problem. Soil blowing is a 
hazard. It can be controlled by proper management of 
crop residue; a conservation tillage system, such as 
chisel plowing, that leaves a protective amount of crop 
residue on the surface; contour farming; wind 
stripcropping and contour stripcropping; field windbreaks; 
diversions; and grassed waterways. 

A cover of hay or pasture plants generally is effective 
in controlling soil blowing. Overgrazing, however, 
reduces the extent of the protective cover and thus 
increases the susceptibility to soil blowing. The best 
planting time is early in spring, before the surface layer 
dries out. Topdressing with suitable fertilizer and 
controlled grazing help to maintain the plant cover. 

This soil is suited to trees. Seedling survival rates are 
poor in dry years. They can be improved by careful 
planting of vigorous nursery stock. Competing 
vegetation, which interferes with natural regeneration 
following harvest, can be controlled by suitable 
herbicides or mechanical removal. 

This soil is generally unsuited to septic tank absorption 
fields, dwellings, and local roads or streets, mainly 
because of the flooding. This hazard is difficult to 
overcome, and a better suited site that is not on a flood 
plain should be selected. 

The land capability classification is IVs. The woodland 
ordination symbol is 3A. 


PkB—Pence sandy loam, 1 to 6 percent slopes. 
This nearly level and gently sloping, deep, well drained 
soil is on flats and convex side slopes. Most areas are 
irregular in shape and range from about 10 to 400 acres 
in size. 

Typically, the surface layer is black sandy loam about 
1 inch thick. The subsurface layer is brown sandy loam 
about 1 inch thick. The subsoil is about 21 inches thick. 
It is dark brown, friable sandy loam in the upper part; 
brown, friable sandy loam in the next part; and brown, 
very friable loamy sand in the lower part. The substratum 
‘to a depth of about 60 inches is strong brown, loose, 
stratified sand and gravel. In some places the зипасе 
layer and subsoil are loamy sand. In other places the 
substratum is sand. 

Included with this soil in mapping are small areas of 
the well drained Kennan and Padus soils. These soils 
are in positions on the landscape similar to those of the 
Pence soil. Kennan soils are underlain by sandy loam or 
loamy sand. Padus soils have a loamy mantle that is 24 
to 40 inches thick. Also included are small areas where 
the slope is more than 6 percent, areas where the soil is 
very stony, and small areas where the depth to the water 
table is as shallow as 3 feet during wet periods. Included 
soils make up 10 to 15 percent of the unit. 

Permeability is moderately rapid in the upper part of 
the Pence soil and rapid or very rapid in the lower part. 
The available water capacity is low. Surface runoff is 


Soil Survey 


slow or medium. Organic matter content is moderate or 
moderately low in the surface layer. This layer is friable 
and can be easily tilled. 

Most areas are wooded. Some of these areas have 
been planted to pine. Some areas are used for crops or 
pasture. This soil is suited to corn and small grain and to 
grasses and legumes for hay or pasture. During most 
years crop yields are limited, however, by the low 
available water capacity. If irrigated, the soil can produce 
better and more consistent yields. If the soil is cultivated, 
erosion is a slight or moderate hazard and soil blowing 
can occur. Soil loss can be reduced by proper 
management of crop residue; a conservation tillage 
system, such as chisel plowing, that leaves a protective 
amount of crop residue on the surface; contour farming; 
wind stripcropping and contour striperopping; field 
windbreaks; diversions; and grassed waterways. 
Applications of fertilizer are needed. 

A cover of pasture plants or hay helps to control 
erosion and soil blowing. Overgrazing, however, reduces 
the extent of the protective plant cover and thus 
increases the susceptibility to erosion and soil blowing. 
Yields generally are low unless fertilizer and irrigation 
water are applied. The best planting time is early in 
spring, before the surface layer dries out. A later planting 
time is likely to result in a poor survival rate unless the 
soil is irrigated. Topdressing with suitable fertilizer and 
controlled grazing help to maintain the plant cover. 

This soil is suited to trees. The vegetation that 
competes with natural regeneration following harvest can 
be controlled by suitable herbicides or mechanical 
removal. Seedling survival rates during dry periods can 
be improved by planting vigorous nursery stock. 

This soil readily absorbs but does not adequately filter 
the effluent in septic tank absorption fields. The poor 
filtering capacity may result in the pollution of ground 
water. The soil is suited to dwellings and to local roads 
and streets. 

The land capability classification is Ше. The woodland 
ordination symbol is 7S. 


PkC—Pence sandy loam, 6 to 15 percent slopes. 
This sloping and moderately steep, deep, well drained 
soil is on convex side slopes. Most areas are irregular in 
shape and range from about 10 to 200 acres in size. 

Typically, the surface layer is dark brown sandy loam 
about 8 inches thick. The subsoil is about 8 inches of 
brown, friable sandy loam and brown, very friable loamy 
sand. The substratum to a depth of about 60 inches is 
brown, loose, stratified sand and gravel. In some places 
the surface layer and subsoil are loamy sand. In other 
places the substratum is sand. 

Included with this soil in mapping are small areas of 
Kennan, Minocqua, and Padus soils. The well drained 
Kennan and Padus soils are in positions on the 
landscape similar to those of the Pence soil. Kennan 
soils are underlain by sandy loam or loamy sand. Padus 
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soils have a loamy mantle that is 24 to 40 inches thick. 
The poorly drained and very poorly drained Minocqua 
soils are in depressions. Also included are small areas 
where the slope is less than 6 or more than 15 percent 
and areas where the soil is very stony. Included soils 
make up 10 to 15 percent of the unit. 

Permeability is moderately rapid in the upper part of 
the Pence soil and rapid or very rapid in the lower part. 
The available water capacity is low. Surface runoff is 
medium. Organic matter content is moderate or 
moderately low in the surface layer. 

Most areas are wooded. Some of these areas are 
planted to pine. Some areas are used for crops or 
pasture. This soil is suited to corn and small grain and to 
grasses and legumes for hay or pasture. If irrigated, the 
soil can produce better and more consistent yields. If the 
soil is cultivated, erosion is a moderate hazard and soil 
blowing can occur. Soil loss can be reduced by proper 
management of crop residue; a conservation tillage 
system, such as chisel plowing, that leaves a protective 
amount of crop residue on the surface; contour farming; 
wind stripcropping and contour stripcropping; field 
windbreaks; diversions; and grassed waterways. 
Applications of fertilizer are needed. 

A cover of pasture plants or hay helps to control 
erosion and soil blowing. Overgrazing, however, reduces 
the extent of protective plant cover and thus increases 
susceptibility to erosion and soil blowing. Yields generally 
are low uniess fertilizer and irrigation water are applied. 
The best planting time is early in spring, before the 
surface layer dries out. Topdressing with suitable 
fertilizer and controlled grazing help to maintain the plant 
cover. 

This soil is suited to trees. The vegetation that 
competes with natural regeneration following harvest can 
be controlled by suitable herbicides or mechanical 
removal. Seedling survival rates during dry periods can 
be improved by planting vigorous nursery stock. 

This soil readily absorbs but does not adequately filter 
the effluent in septic tank absorption fields. The poor 
filtering capacity may result in the pollution of ground 
water. The soil is only moderately suited to dwellings and 
to local roads and streets because of the slope. Cutting 
and filling can overcome this limitation. 

The land capability classification is Ve. The woodland 
ordination symbol is 7S. 


PkD—Pence sandy loam, 15 to 35 percent slopes. 
This moderately steep to very steep, deep, well drained 
soil is on convex side slopes and ridgetops. Most areas 
are irregularly shaped or long and narrow and range 
from about 10 to 200 acres in size. 

Typically, the surface layer is dark reddish brown 
sandy loam about 3 inches thick. The subsoil is about 19 
inches of dark brown, friable sandy loam and dark 
brown, very friable loamy sand. The substratum to a 
depth of about 60 inches is strong brown, loose gravelly 
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coarse sand and sand. In some places the surface layer 
is fine sandy loam, loamy sand, or loam. In other places 
the subsoil and substratum are sand. 

Included with this soil in mapping are small areas of 
Kennan, Minocqua, and Padus soils. The well drained 
Kennan and Padus soils are in positions on the 
landscape similar to those of the Pence soil. Kennan 
soils are underlain by sandy loam or loamy sand. Padus 
soils have a loamy mantle that is 24 to 40 inches thick. 
The poorly drained and very poorly drained Minocqua 
soils are in depressions. Also included are small areas 
where the slope is less than 15 percent, areas where the 
soil is very stony, and some small areas where the 
content of cobbles is more than 15 percent in the 
subsoil and substratum. Included soils make up 10 to 15 
percent of the unit. 

Permeability is moderately rapid in the upper part of 
the Pence soil and rapid or very rapid in the lower part. 
The available water capacity is low. Surface runoff is 
rapid. Organic matter content is moderate or moderately 
low in the surface layer. 

Most areas are wooded. Some of these areas have 
been planted to pine. Some areas are used as pasture. 
Because of the low available water capacity, the hazard 
of soil blowing, and a very severe hazard of erosion, this 
soil generally is unsuited to cultivated crops. It is suited 
to pasture. Forage yields generally are limited, however, 
by the low available water capacity. Overgrazing reduces 
the extent of the protective plant cover and thus 
increases the susceptibility to erosion and soil blowing. 
Applications of fertilizer, pasture renovation, and 
controlled grazing help to maintain the plant cover. 

This soil is suited to trees. Erosion is a hazard 
because runoff concentrates on skid trails, on logging 
roads, in the tracks of wheeled equipment, and on 
landings. Removing water by out-sloping road surfaces, 
culverts, and drop structures minimizes erosion. Building 
roads on the contour or on the gentler slopes also helps 
to control erosion. Seeding roads, trails, and landings 
after logging helps to establish a protective vegetative 
cover. The use of equipment is restricted because of the 
slope. Special care is needed in laying out roads and 
landings and in operating equipment. During wet periods, 
unsurfaced roads tend to be slippery and ruts form 
easily. Year-round roads should be graveled. Competing 
vegetation, which interferes with natural regeneration 
following harvest, can be controlled by suitable 
herbicides or mechanical removal. Seedling survival 
during dry periods can be improved by planting vigorous 
nursery stock. 

This soil is poorly suited to septic tank absorption 
fields, dwellings, and local roads and streets because of 
the slope. Cutting and filling can overcome a slope of 
less than 20 percent. Dwellings can be designed so that 
they conform to the natural slope of the land. Septic 
tank absorption fields and local roads and streets can be 
constructed on the contour. A slope of more than 20 
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percent is difficult to overcome, and a more suitable site 
should be selected. The soil readily absorbs but does 
not adequately filter the effluent in septic tank absorption 
fields. The poor filtering capacity may result in the 
pollution of ground water. 

The land capability classification is Vile. The woodland 
ordination symbol is 7R. 


PsD—Peshekee-Rock outcrop complex, 4 to 30 
percent slopes. This map unit occurs as areas of a 
gently sloping to steep, shallow, well drained Peshekee 
soil intermingled with areas of Rock outcrop. The unit is 
on convex side slopes. Areas generally are irregular in 
shape and range from about 10 to 60 acres in size. They 
are 50 to 75 percent Peshekee soil and 20 to 45 percent 
Rock outcrop. The Peshekee soil and Rock outcrop 
occur as areas so intricately mixed or so small that 
mapping them separately is not practical. 

Typically, the Peshekee soil has a surface layer of 
dark brown fine sandy loam about 3 inches thick. The 
subsoil is dark brown and brown, friable fine sandy loam 
about 14 inches thick. Granite bedrock is at a depth of 
about 17 inches. In places the surface layer is loam, 
sandy loam, or loamy sand. 

The Rock outcrop occurs as areas of bare granite 
bedrock. Nearly vertical bedrock escarpments are in 
some areas. 

Included with this unit in mapping are small areas 
where the soil is more than 20 inches deep over bedrock 
and small areas where the soil is sandy. Also included 
are small areas where the subsoil has mottles. Included 
soils make up 10 to 15 percent of the unit. 

Permeability is moderate in the Peshekee soil. The 
available water capacity is low. Surface runoff is slow to 
rapid. The granite bedrock hinders root penetration. 
Organic matter content is moderately low in the surface 
layer. 

The Peshekee soil is wooded. It is generally unsuited 
to cultivated crops, hay, and pasture because of the 
depth to bedrock and the Rock outcrop. It is suited to 
trees. The soil-related management problems in the 
wooded areas are caused by the slope, especially where 
it is more than 18 percent. Removing water by out- 
sloping road surfaces, culverts, and drop structures 
minimizes erosion. Trees should be planted on the 
contour. Seeding roads, trails, and landings after logging 
helps to establish a protective vegetative cover. 
Harvesting by clearcut or area-selection methods helps 
to prevent windthrow of the remaining trees. Seedling 
survival rates can be improved by careful planting of 
vigorous planting stock. 

Because of the shallow depth to granite bedrock and 
the slope, the Peshekee soil is generally unsuited to 
septic tank absorption fields, dwellings, and local roads 
and streets. These limitations are difficult to overcome, 
and a more suitable site should be selected. 
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The land capability classification is Vils. The woodland 
ordination symbol is 2D for the Peshekee soil. Rock 
outcrop is not assigned a woodland ordination symbol. 


Pt—Pits. These are excavations from which sand, 
gravel, glacial till, and dolomite have been removed. 
They are in areas of Bonduel, Fairport, Kiva, Oconto, 
Onaway, Padus, Pence, and Summerville soils. Areas are 
irregular in shape and range from about 10 to 70 acres 
in size. 

Typically, the material on the bottom and sides of the 
pits is stratified sand and gravel, sand, loamy glacial till, 
or dolomite. 

Included with this unit in mapping are areas of spoil. 
This spoil includes soil pushed from the pit area before 
excavation and piles of material that was discarded 
because it did not contain enough gravel or was 
otherwise unsuitable. Also included are areas of stones 
and boulders that cannot be crushed because they are 
too large. 

Many pits are being excavated, but others have been 
abandoned. Some abandoned pits contain water. The 
main management concern is reclamation of the area 
after excavation. Land shaping and additions of suitable 
topsoil are needed before most areas can support a 
plant cover. 

Onsite investigation is needed to determine the 
suitability of specific areas of this unit for septic tank 
absorption fields, dwellings, and local roads and streets. 

No land capability classification or woodland ordination 
symbol is assigned. 


RsB—Rousseau fine sand, 1 to 6 percent slopes. 
This nearly tevel and gently sloping, deep, moderately 
well drained soil is on low lying flats, convex side slopes, 
and concave foot slopes. Most areas are irregular in 
shape and range from about 3 to 350 acres in size. 

Typically, the surface layer is very dark grayish brown 
fine sand about 8 inches thick. The subsoil is fine sand 
about 24 inches thick. The upper part is reddish brown 
and very friable, and the fower part is strong brown, 
mottled, and loose. The substratum to a depth of about 
60 inches is brown and strong brown, mottled, loose fine 
sand. In a few areas the soil is eroded. In some places 
the substratum has thin layers of loamy material. In other 
places the content of fine sand is less than 50 percent 
throughout the soil. 

Included with this soil in mapping are small areas of 
Menominee, Shawano, and Wainola soils. The well 
drained Menominee and excessively drained Shawano 
soils are slightly higher on the landscape than the 
Rousseau soil. Menominee soils are underlain by loamy 
deposits at a depth of 20 to 40 inches. The somewhat 
poorly drained Wainola soils are in drainageways and 
depressions. Also included are severely eroded areas. 
Included soils make up 8 to 10 percent of the unit. 
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Permeability is rapid in the Rousseau soil. The 
available water capacity is low. Surface runoff is slow in 
cultivated areas. The seasonal high water table is at a 
depth of 3 to 6 feet during wet periods. Organic matter 
content is very low or low in the surface layer. 

Some areas are used for crops or pasture. Some are 
wooded. This soil is suited to corn and small grain and to 
legumes and grasses for hay and pasture. Crop yields 
generally are limited, however, by the low available water 
capacity. The soil is suited to sprinkler irrigation. lt can 
produce better and more consistent yields if irrigation 
water and fertilizer are applied. Because of the rapid 
permeability, the irrigation rate should be controlled. If 
the rate is excessive, plant nutrients can be leached 
from the root zone. If the soil is cultivated, erosion is а 
slight or moderate hazard and soil blowing can occur. 
Soil loss can be reduced by proper management of crop 
residue; a conservation tillage system, such as chisel 
plowing, that leaves a protective amount of crop residue 
on the surface; contour farming; wind stripcropping and 
contour stripcropping; field windbreaks; diversions; and 
grassed waterways. 

A cover of pasture plants or hay generally is effective 
in controlling soil blowing. Overgrazing, however, 
reduces the extent of the protective plant cover and thus 
increases the susceptibility to soil blowing. Forage yields 
generally are low unless fertilizer and irrigation water are 
applied. The best planting time is early in spring, before 
the surface layer dries out. A later planting time is likely 
to result in a poor survival rate unless the soil is irrigated. 
Applications of fertilizer, pasture renovation, irrigation, 
and controlled grazing help to maintain the plant cover. 

This soil is suited to trees. Seedling survival can be 
improved by careful planting of vigorous nursery stock, 
Competing vegetation, which interferes with natural 
regeneration following harvest, can be controlled by 
suitable herbicides or mechanical removal. Loose sand 
can interfere with the traction of wheeled equipment. 
Landings should be stabilized, so that they can withstand 
repeated use of heavy equipment. 

This soil is poorly suited to septic tank absorption 
fields because of the seasonal high water table and the 
rapid permeability. Mounding with suitable filtering 
material helps to overcome these limitations. The soil is 
suited to dwellings without basements and to local roads 
and streets. It is only moderately suited to dwellings with 
basements because of the seasonal water table. 
Installing a subsurface drainage system that includes a 
dependable outlet, such as a gravity outlet, or 
constructing the basement above the water table helps 
to overcome this limitation. 

The land capability classification is IVs. The woodland 
ordination symbol is 3S. 


Sb—Saprists and Aquents, ponded. These nearly 
level, very poorly drained soils are in depressions and 
along the edges of open bodies of water. They are 
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ponded most of the year and are subject to flooding. 
Most areas are circular and range from about 5 to 500 
acres in size. 

These soils have a wide range of colors and textures. 
Typically, the Saprists are organic to a depth of 16 to 
more than 51 inches and the Aquents have a surface 
layer of mucky sandy loarn about 12 inches thick. Both 
soils are underlain by sandy or loamy deposits that have 
thin strata of muck in places. In some areas gravel and 
stones are in the underlying deposits. 

Permeability, available water capacity, and organic 
matter content in the surface layer vary. Surface runoff is 
ponded. The seasonal high water table is above or near 
the surface during much of the year. It hinders the root 
growth of most plants but does not restrict the growth of 
wetland plants. 

Most areas are used as wetland wildlife habitat (fig. 7). 
These soils are unsuited to cultivated crops, hay, 
pasture, and trees because of the ponding. Most areas 
cannot be drained. 

These soils are generally unsuited to septic tank 
absorption fields, dwellings, and local roads and streets 
because of the ponding and the flooding. Overcoming 
these hazards is difficult, and a more suitable site should 
be selected. 

The land capability classification is Vlllw. These soils 
are not assigned a woodland ordination symbol. 


Sd—Seelyeville and Markey mucks, 0 to 1 percent 
slopes. These nearly level, deep, very poorly drained 
soils are in upland depressions and drainageways. They 
are subject to ponding. Areas generally are irregular in 
shape and range from about 3 to 1,700 acres in size. 
They are entirely Seelyeville soil, entirely Markey soil, or 
a combination of both soils. The two soils are similar 
enough in morphology and behavior characteristics to be 
mapped together. Mapping them separately is not 
important for the objectives of the survey. 

Typically, the Seelyeville soil is muck to a depth of 
more than 60 inches. It is very dark gray in the upper 
part and black and very dark brown in the lower part. In 
some areas more than 10 inches of mucky peat is below 
the surface layer. 

Typically, the Markey soil is black and very dark brown 
muck to a depth of about 37 inches. The substratum to a 
depth of about 60 inches is dark grayish brown, loose 
sand. In some places the organic layer is underlain by 
loamy deposits. In other places the slope is more than 1 
percent. 

Included with these soils in mapping are small areas of 
the poorly drained and very poorly drained Cormant and 
Minocqua soils. These included soils are in positions on 
the landscape similar to those of the Seelyeville and 
Markey soils. They do not have an organic layer more 
than 16 inches thick. Also included are small areas 
where the soil is underlain by marl. Included soils make 
up 5 to 10 percent of the unit. 


50 


Soil Survey 


Figure 7.—An area of Saprists and Aquents, ponded. These soils provide habitat for wetland wildlife. 


Permeability is moderately rapid in the Seelyeville and 
Markey soils. Available water capacity is very high. 
Surface runoff is very slow or ponded. Unless drained, 
these soils have a water table above or near the surface 
throughout the year. Organic matter content is very high 
in the surface layer. 

Most areas are undrained and are wooded. A few 
small areas are drained and are used for crops. These 
soils generally are unsuited to cultivated crops because 
the growing season is limited by frost late in spring and 
early in fall. The drained areas are subject to burning, 
and the cultivated areas are subject to soil blowing. 
Excessive lowering of the water table increases the 
extent of subsidence. 

Because of the high water table and the periodic 
ponding, undrained areas are unsuitable for most forage 


species. Reed canarygrass can be grown in these areas. 


In drained areas certain legumes, such as red clover, 
can be grown. The low strength of these soils, however, 
restricts the use of machinery and limits grazing. 


These soils are suited to trees. The high water table 
during the planting season limits reforestation to natural 
regeneration. Harvesting with heavy equipment is limited 
to periods when the soil is frozen. Harvesting by clearcut 
or area-selection methods helps to prevent windthrow of 
the remaining trees. Competing vegetation, which 
interferes with natural regeneration following harvest, 
can be controlled by suitable herbicides or mechanical 
removal. 

These soils are generally unsuited to septic tank 
absorption fields because of the ponding, to dwellings 
because of the ponding and low strength, and to local 
roads and streets because of the ponding and a high 
potential for frost action. Overcoming these limitations is 
difficult, and a more suitable site should be selected. 

The land capability classification is Viw. The woodland 
ordination symbol is 8W for the Seelyeville soil and 7W 
for the Markey soil. 
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SfB—Shawano fine sand, 2 to 6 percent slopes. 
This gently sloping, deep, excessively drained soil is on 
convex side slopes. Most areas are irregular іп shape 
and range from about 3 to 250 acres in size. 

Typically, the surface layer is very dark brown fine 
sand about 4 inches thick. The subsoil is brown and 
strong brown, very friable fine sand about 25 inches 
thick. The substratum to a depth of about 60 inches is 
strong brown, loose fine sand. In some small areas the 
soil is eroded. In others the slope is less than 2 percent. 
In some places the surface layer is loamy fine sand. In 
other places thin strata of loamy sand are in the 
substratum. In some areas the content of fine sand is 
less than 50 percent throughout the soil. 

Included with this soil in mapping are small areas of 
Menominee, Rousseau, and Wainola soils. The well 
drained Menominee soils are in positions on the 
landscape similar to those of the Shawano 501. They 
have a sandy mantle that is 20 to 40 inches deep over 
loamy deposits. The moderately well drained Rousseau 
soils are in the slightly lower landscape positions. The 
somewhat poorly drained Wainola soils are in 
drainageways and depressions. Also included are small 
areas where the soil is sloping and areas where it is 
severely eroded. Included soils make up about 10 to 15 
percent of the unit. 

Permeability is rapid in the Shawano soil. The available 
water capacity is low. Surface runoff is slow in cultivated 
areas. Organic matter content is low or very low in the 
surface layer. This layer is very friable and can be easily 
tilled. 

Some areas are used for crops or pasture. Some are 
wooded. Some of the wooded areas have been planted 
to pine. This soil is suited to corn and small grain and to 
legumes and grasses for hay and pasture. Crop yields 
generally are limited, however, by the low available water 
capacity. The soil is suited to sprinkler irrigation, which 
can result in better and more consistent yields. Because 
of the rapid permeability, the irrigation rate should be 
controlled. If the rate is excessive, plant nutrients can be 
leached from the root zone. If the soil is cultivated, 
erosion is a slight or moderate hazard and soil blowing 
can occur. Soil loss can be reduced by proper 
management of crop residue; a conservation tillage 
system, such as chisel plowing, that leaves a protective 
amount of crop residue on the surface; contour farming; 
wind stripcropping and contour stripcropping; field 
windbreaks; diversions; and grassed waterways. 
Applications of fertilizer are needed, 

A cover of pasture plants or hay is effective in 
controlling soil blowing. Overgrazing, however, reduces 
the extent of the protective cover and thus increases the 
susceptibility to erosion and soil blowing. Yields generally 
are low unless fertilizer and irrigation water are applied. 
The best planting time is early in spring, before the 
surface layer dries out. A later planting time is likely to 
result in a poor survival rate unless this soil is irrigated. 
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Applications of fertilizer, pasture renovation, and 
controlled grazing help to maintain the plant cover. 

This soil is suited to trees. The seedling survival rate 
can be improved by careful planting of vigorous nursery 
stock. Competing vegetation, which interferes with 
natural regeneration following harvest, can be controlled 
by suitable herbicides or mechanical removal. 

This soil readily absorbs but does not adequately filter 
the effluent in septic tank absorption fields. The poor 
filtering capacity may result in the pollution of ground 
water. The soil is suited to dwellings and to local roads 
and streets. 

The land capability classification is IVs. The woodland 
ordination symbol is 3S. 


SfC—Shawano fine sand, 6 to 12 percent slopes. 
This sloping, deep, excessively drained soil is on convex 
side slopes. Most areas are irregular in shape and range 
from about 3 to 100 acres in size. 

Typically, the surface layer is very dark brown fine 
sand about 2 inches thick. The subsoil is very friable fine 
sand about 19 inches thick. It is dark brown and brown 
in the upper part and strong brown in the lower part. The 
substratum to a depth of about 60 inches is yellowish 
brown, loose fine sand. In some places the soil is 
eroded. In other places the surface layer is loamy fine 
sand. In some areas thin strata of loamy sand are in the 
substratum. In other areas the content of fine sand is 
less than 50 percent throughout the soil. 

Included with this soil in mapping are small areas of 
the well drained Menominee soils. These soils are in 
positions on the landscape similar to those of the 
Shawano soil. They have a sandy mantle that is 20 to 40 
inches deep over loamy deposits. Also included are 
small areas where the slope is less than 6 or more than 
12 percent and where the soil is severely eroded. 
Included soils make up 10 to 15 percent of the unit. 

Permeability is rapid in the Shawano soil. The available 
water capacity is low. Surface runoff is medium in 
cultivated areas. Organic matter content is low or very 
low in the surface layer. 

Some areas are used for crops or pasture. Some are 
wooded. Some of the wooded areas have been planted 
to pine. This soil is poorly suited to crops. During most 
years crop yields are limited by the low available water 
capacity. The soil is suited to sprinkler irrigation. If 
irrigated, it can produce better and more consistent 
yields. Because of the rapid permeability, the irrigation 
rate should be controlled. If the rate is excessive, plant 
nutrients can be leached from the root zone. If the soil is 
cultivated, erosion is a moderate hazard and soil blowing 
can occur. Soil loss can be reduced by proper 
management of crop residue; a conservation tillage 
system, such as chisel plowing, that leaves a protective 
amount of crop residue on the surface; contour farming; 
wind stripcropping and contour stripcropping; field 
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windbreaks; diversions; and grassed waterways. 
Applications of fertilizer are needed. 

A cover of pasture plants or hay is effective in 
controlling erosion and soil blowing. Overgrazing, 
however, reduces the extent of the protective plant 
cover and thus increases the susceptibility to erosion 
and soil blowing. Yields generally are low unless fertilizer 
and irrigation water are applied. The best planting time is 
early in spring, before the surface layer dries out. A later 
planting time is likely to result in a poor survival rate 
unless the soil is irrigated. Applications of fertilizer, 
pasture renovation, and controlled grazing help to 
maintain the plant cover. 

This soil is suited to trees. Seedling survival can be 
improved by careful planting of vigorous nursery stock. 
Competing vegetation, which interferes with natural 
regeneration following harvest, can be controlled by 
suitable herbicides or mechanical removal. 

This soil readily absorbs but does not adequately filter 
the effluent in septic tank absorption fields. The poor 
filtering capacity may result in the pollution of ground 
water. The soil is only moderately suited to dwellings and 
to local roads and streets because of the slope. Cutting 
and filling can overcome this limitation. 

The land capability classification is Vis. The woodland 
ordination symbol is 3S. 


SfD—Shawano fine sand, 12 to 30 percent slopes. 
This moderately steep and steep, deep, excessively 
drained soil is on convex side slopes. Most areas are 
irregular in shape and range from about 3 to 100 acres 
in size. 

Typically, the surface layer is very dark brown fine 
sand about 2 inches thick. The subsoil is strong brown, 
very friable fine sand about 19 inches thick. The 
substratum to a depth of about 60 inches is yellowish 
brown, loose fine sand. In some places the soil is 
eroded. In other places the surface layer is loamy fine 
sand. In some areas thin strata of loamy sand are in the 
substratum. In other areas the content of fine sand is 
less than 50 percent throughout the soil. 

Included with this soil in mapping are small areas of 
the well drained Menominee soils. These soils are in 
positions on the landscape similar to those of the 
Shawano soil. They have a sandy mantle that is 20 to 40 
inches deep over loamy deposits. Also included are 
small areas where the slope is less than 12 percent and 
areas where the soil is severely eroded. Included soils 
make up 10 to 15 percent of the unit. 

Permeability is rapid in the Shawano soil. The available 
water capacity is low. Surface runoff is rapid in cultivated 
areas. Organic matter content is low or very low in the 
surface layer. 

Most areas are wooded. Some of the wooded areas 
have been planted to pine. A few small areas are used 
for crops. These areas are mainly part of larger areas of 
less sloping soils. Because of the low available water 
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capacity, a severe hazard of erosion, and the hazard of 
soil blowing, this soil generally is unsuitable for cultivated 
crops. 

A cover of pasture plants or hay is effective in 
controlling erosion. Overgrazing, however, reduces the 
extent of the protective plant cover and thus increases 
the susceptibility to erosion and soil blowing. Forage 
yields generally are low because ot the low available 
water capacity. The best planting time is early spring, 
before the surface layer dries out. A later planting time is 
likely to result in a poor survival rate. Applications of 
fertilizer, pasture renovation, and controlled grazing help 
to maintain the plant cover. 

This soil is suited to trees. Erosion is a hazard 
because runoff concentrates on skid trails, on logging 
roads, in the tracks of wheeled equipment, and on 
landings. Removing water by out-sloping road surfaces, 
culverts, and drop structures minimizes erosion. Seeding 
roads, trails, and landings after logging helps to establish 
a protective vegetative cover. The loose sand and the 
steep slopes can interfere with the traction of wheeled 
equipment. As a result, roads should be built on the 
contour or on the gentler slopes. Seedling survival on 
the steeper slopes facing south or west can be improved 
by careful planting of vigorous nursery stock. Competing 
vegetation, which competes with natural regeneration 
following harvest, can be controlled by suitable 
herbicides or mechanical removal. 

This soil is poorly suited to septic tank absorption 
fields, dwellings, and local roads and streets because of 
the slope. Cutting and filling can overcome a slope of 
less than 20 percent. Dwellings can be designed so that 
they conform to the natural slope of the land. Septic 
tank absorption fields and local roads and streets can be 
constructed on the contour. A slope of more than 20 
percent is difficult to overcome, and a more suitable site 
should be selected. The soil readily absorbs but does 
not adequately filter the effluent in septic tank absorption 
fields. The poor filtering capacity may result in the 
pollution of ground water. 

The land capability classification is Vlls. The woodland 
ordination symbol is 3R. 


ShA 一 Shiocton very fine sandy loam, 0 to 3 
percent slopes. This nearly level and gently sloping, 
deep, somewhat poorly drained soil is on low lying flats, 
in drainageways and depressions, and on concave foot 
slopes. Most areas are irregular in shape and range from 
about 5 to 200 acres in size. 

Typically, the surface layer is very dark grayish brown 
very fine sandy loam about 9 inches thick. The subsoil is 
friable very fine sandy loam about 13 inches thick. It is 
yellowish brown in the upper part, dark yellowish brown 
and mottled in the next part, and reddish brown and 
mottled in the lower part. The upper part of the 
substratum is brown, mottled, very friable very fine sandy 
loam. The lower part to a depth of about 60 inches is 
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brown and yellowish brown, mottled, very friable, 
stratified silt and very fine sand. In some areas the 
surface layer is silt loam, loam, sandy loam, or loamy 
sand. In some places the soil is underlain by sand or by 
sand and gravel at a depth of more than 40 inches. In 
other places it is underlain by loamy till. 

Included with soil in mapping are small areas of 
Solona, Wainola, and Waupaca soils. The somewhat 
poorly drained Solona and Wainola soils are in positions 
on the landscape similar to those of the Shiocton soil. 
Solona soils formed in loamy till. Wainola soils are sandy 
throughout. The poorly drained Waupaca soils are in the 
lower positions on the landscape. Also included are 
some small areas of soils that have more sand and less 
silt in the subsoil than the Shiocton soil and some small 
areas where the substratum is silty clay loam or silty 
clay. Included soils make up 10 to 15 percent of the unit. 

Permeability is moderate in the Shiocton soil. The 
available water capacity is high. Surface runoff is slow. 
The seasonal high water table is at a depth of 1 to 3 
feet during wet periods. It hinders root growth during 
these periods. Organic matter content is moderate in the 


surface layer. This layer is friable and can be easily tilled. 


Drained areas are used for crops or pasture. 
Undrained areas provide wildlife habitat. Some are used 
as unimproved pasture. In the drained areas the soil is 
suited to corn and small grain. Surface drains remove 
excess surface water rapidly. Deep ditches and tile 
drains can improve subsurface drainage. Where drainage 


tile is installed in the underlying stratified deposits, loose 


sand can enter the tile lines unless a suitable filter is 
used. Unless protected by a plant cover, ditchbanks are 
easily eroded by flowing water. Vertical banks can cave 
in and plug the ditch. 

If drained, this soil is suited to pasture and hay. 
Overgrazing reduces the extent of the protective plant 
cover and encourages the growth of undesirable plant 
species. Grazing when the surface layer is wet results in 
compaction and poor tilth and reduces the rate of water 
infiltration. Topdressing with suitable fertilizer and 
controlled grazing help to keep the plant cover in good 
condition, 

This soil is suited to trees. Because of the wetness, 
the trees should be planted by hand or machine on 
prepared ridges if natural regeneration is unreliable. 
Planting vigorous nursery stock reduces the seedling 
mortality rate. The use of equipment is restricted in the 
spring and other excessively wet periods. Ruts form 
easily when heavy, wheeled equipment is used during 
these periods. Harvesting is frequently limited to periods 
when the soil is frozen. Harvesting by clearcut or area- 
selection methods helps to prevent windthrow of the 
remaining trees. Competing vegetation, which interferes 
with natural regeneration following harvest, can be 
controlled by suitable herbicides or mechanical removal. 

This soil is poorly suited to septic tank absorption 
fields and dwellings because of the seasonal high water 
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table. Mounding with suitable filtering material helps to 
overcome this limitation on sites for septic tank 
absorption fields. On sites for dwellings, the limitation 
can be overcome by installing a subsurface drainage 
system that includes a dependable outlet, such as a 
gravity outlet, or by adding fill material, which raises the 
site. 

Because of a high potential for frost action, this soil is 
poorly suited to local roads and streets. This hazard can 
be overcome by installing a subsurface drainage system 
in the roadbed and by covering or replacing the upper 
part of the soil with coarse textured base material, such 
as sand or gravel. 

The land capability classification is llw. The woodland 
ordination symbol is 3W. 


SoA 一 Solona fine sandy loam, 0 to 3 percent 
slopes. This nearly level and gently sloping, deep, 
somewhat poorly drained soil is on low lying flats, in 
depressions and drainageways, and on concave foot 
slopes. Most areas are irregular in shape and range from 
about 3 to 1,000 acres in size. 

Typically, the surface layer is dark brown fine sandy 
loam about 9 inches thick. The subsoil is mottled, friable 
sandy loam about 13 inches thick. The upper part is 
brown, and the lower part is reddish brown. The 
substratum to a depth of about 60 inches is reddish 
brown, mottled, friable sandy loam. In some places the 
surface layer is silt loam, sandy loam, or loam. In other 
places the soil is underlain by stratified sand and gravel 
below a depth of 40 inches. In some areas the subsoil is 
silt or very fine sand. 

Included with this soil in mapping are small areas of 
Bonduel, Ensley, Onaway, Shiocton, and Tilleda soils. 
The somewhat poorly drained Bonduel and Shiocton 
soils are in landscape positions similar to those of the 
Solona soil. Bonduel soils are underlain by dolomite 
bedrock at a depth of 20 to 40 inches. Shiocton soils 
formed in loamy lacustrine deposits underlain by silt and 
very fine sand. The poorly drained Ensley soils are lower 
on the landscape than the Solona soil. The well drained 
and moderately well drained Onaway and well drained 
Tilleda soils are higher on the landscape than the Solona 
soil. Also, they have more clay in the subsoil. Also 
included are small areas where dolomite bedrock is at a 
depth of 40 to 60 inches and small areas where the soil 
is sloping. Included soils make up 10 to 15 percent of 
the unit. 

Permeability and the available water capacity are 
moderate in the Solona soil. Surface runoff is slow. The 
seasonal high water table is at a depth of 1 to 3 feet 
during wet periods. It hinders root growth during these 
periods. Organic matter content is moderate or 
moderately low in the surface layer. This layer is friable 
and can be easily tilled. 

Drained areas are used for crops or pasture. 
Undrained areas provide wildlife habitat. Some are used 
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as unimproved pasture. Some are wooded, In the 
drained areas this soil is suited to corn and small grain. 
Surface drains remove excess surface water rapidly. 
Deep ditches and tile drains can improve subsurface 
drainage. Uniess protected by plant cover, ditchbanks 
are easily eroded by flowing water. Vertical banks can 
cave in and plug the ditch. Regular additions of organic 
material help to maintain fertility and good tilth and 
increase the rate of water infiltration. 

If drained, this soil is suited to pasture and hay. 
Overgrazing reduces the extent of the protective plant 
cover and encourages the growth of undesirable plant 
species. Grazing when the surface layer is wet results in 
surface compaction and poor tilth and reduces the rate 
of water infiltration. Applications of fertilizer, pasture 
renovation, controlled grazing, and restricted use during 
wet periods help to keep the plant cover in good 
condition. 

This soil is suited to trees. Because of the wetness, 
the trees should be planted by hand or machine on 
prepared ridges if natural regeneration is unreliable. 
Planting vigorous nursery stock reduces the seedling 
mortality rate. The use of equipment is restricted in the 
spring and other excessively wet periods. Ruts form 
easily when heavy, wheeled equipment is used during 
these periods. Harvesting is frequently limited to periods 
when the soil is frozen. Harvesting by clearcut or area- 
selection methods helps to prevent windthrow of the 
remaining threes. Competing vegetation, which interferes 
with natural regeneration following harvest, can be 
controlled by suitable herbicides or mechanical removal. 

This soil is poorly suited to septic tank absorption 
fields and dwellings because of the seasonal high water 
table. Mounding with suitable filtering material helps to 
overcome this limitation on sites for septic tank 
absorption fields. On sites for dwellings, the limitation 
can be overcome by installing a subsurface drainage 
system that includes a dependable outlet, such as a 
gravity outlet, or by adding fill material, which raises the 
site. 

Because of a high potential for frost action, this soil is 
poorly suited to local roads and streets. This hazard can 
be overcome by installing a subsurface drainage system 
in the roadbed and by covering or replacing the upper 
part of the soil with coarse textured base material, such 
as sand or gravel. 

The land capability classification is Им. The woodland 
ordination is 3w. 


SpB—Solona-Onaway fine sandy ioams, 1 to 6 
percent slopes. These nearly level and gently sloping, 
deep soils are on moraines. The somewhat poorly 
drained Solona soil is in depressions and drainageways. 
The moderately well drained Onaway soil is on knolls 
(fig. 8). Areas generally are irregular in shape and range 
from about 5 to 1,500 acres in size. They are 50 to 65 
percent Solona soil and 25 to 45 percent Onaway soil. 
The two soils occur as areas so intricately mixed or so 
small that mapping them separately is not practical. 
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Typically, the Solona soil has a surface layer of dark 
brown fine sandy loam about 9 inches thick. The subsoil 
is mottled, friable sandy loam about 13 inches thick. The 
upper part is brown, and the lower part is reddish brown. 
The substratum to a depth of about 60 inches is reddish 
brown, mottled, friable sandy loam. In some places the 
surface layer is silt loam, sandy loam, or loam. In other 
places the soil is underlain by stratified sand and gravel 
below a depth of 40 inches. 

Typically, the Onaway soil has a surface layer of dark 
brown fine sandy loam about 10 inches thick. The upper 
subsoil is brown, friable sandy loam about 6 inches thick. 
The next 5 inches is mixed reddish brown, firm clay loam 
and brown, friable sandy loam. The lower subsoil is 
about 10 inches of reddish brown, firm clay loam and 
brown, friable sandy loam. The substratum to a depth of 
about 60 inches is brown, mottled, friable sandy loam. In 
Some areas the soil is eroded. In places the surface 
layer is silt loam or loam. 

Included with these soils in mapping are small areas of 
Bonduel, Ensley, Menominee, and Shiocton soils. The 
somewhat poorly drained Bonduel and Shiocton soils are 
in positions on the landscape similar to those of the 
Solona and Onaway soils. Bonduel soils are underlain by 
dolomite bedrock at a depth of 20 to 40 inches. Shiocton 
soils formed in loamy deposits underlain by stratified silt 
and very fine sand. The poorly drained and very poorly 
drained Ensley soils are in drainageways and 
depressions. The well drained Menominee soils are in 
the slightly higher landscape positions. They have a 
sandy mantle that is 20 to 40 inches thick. Included soils 
make up 10 to 15 percent of the unit. 

Permeability is moderate in the Solona soil and 
moderately slow in the Onaway soil. The available water 
capacity is moderate in both soils. In cultivated areas 
surface runoff is slow on the the Solona soil and slow or 
medium on the Onaway soil. The seasonal high water 
table in the Solona soil is at a depth of 1 to 3 feet during 
wet periods. It hinders root growth. The seasonal high 
water table in the Onaway soil is at a depth of 3 to 6 
feet during wet periods. Organic matter content is 
moderate or moderately low in the surface layer of both 
soils. This layer is friable and can be easily tilled. 

Most areas are used for crops or pasture. In drained 
areas these soils are suited to corn and small grain. If 
the Onaway soil is cultivated, erosion is a slight or 
moderate hazard and soil blowing can occur. Soil loss 
can be reduced by proper management of crop residue; 
a conservation tillage system, such as chisel plowing, 
that leaves a protective amount of crop residue on the 
surface; contour farming; contour stripcropping; 
diversions; and grassed waterways. Surface drains 
remove excess surface water rapidly. Deep ditches and 
tile drainage can improve subsurface drainage in the 
Solona soil. Unless protected by a plant cover, 
ditchbanks are easily eroded by flowing water. Vertical 
banks can cave in and plug the ditch. Regular additions 
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Figure 8.—An area of Solona-Onaway fine sandy loams, 1 to 6 percent slopes. The Onaway soil Is in the lighter colored areas. 


of organic material help to maintain fertility and good tilth 
and increase the rate of water infiltration. 

If drained, these soils are suited to pasture and hay. 
Overgrazing reduces the extent of the protective plant 
cover, results in erosion, and encourages the growth of 
undesirable plant species. Grazing when the surface 
layer is wet results in surface compaction and poor tilth 
and reduces the rate of water infiltration. Applications of 
fertilizer, pasture renovation, controlled grazing, and 
restricted use during wet periods help to keep the plant 
cover in good condition. 

These soils are suited to trees. Competing vegetation 
interferes with natural regeneration following harvest. 
This vegetation can be controlled by suitable herbicides 
or mechanical removal. Because of the wetness of the 
Solona soil, the trees should be planted by hand or 
machine on prepared ridges if natural regeneration is 


unreliable. Planting vigorous nursery stock reduces the 
seedling mortality rate. Harvesting is frequently limited to 
periods when the soil is frozen. Harvesting by clearcut or 
area-selection methods helps to prevent windthrow of 
the remaining trees. 

These soils are poorly suited to septic tank absorption 
fields because of the seasonal high water table in both 
soils and the moderately slow permeability in the 
Onaway soil. Mounding with suitable filtering material 
helps to overcome these limitations. The Solona soil is 
poorly suited to dwellings because of the seasonal high 
water table. This limitation can be overcome by installing 
a subsurface drainage system that includes a 
dependable outlet, such as a gravity outlet, or by adding 
fill material, which raises the site. The Onaway soil is 
suited to dwellings without basements. It is only 
moderately suited to dwellings with basements because 
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of the seasonal high water table. This limitation can be 
overcome by installing a subsurface drainage system 
that includes a dependable outlet, such as a gravity 
outlet, or by constructing the basement above the water 
table. 

The Solona soil is poorly suited to local roads and 
streets because of a high potential for frost action, and 
the Onaway soil is only moderately suited because of a 
moderate potential for frost action. Installing a 
subsurface drainage system in the roadbed and covering 
or replacing the upper part of the soil with coarse 
textured base material, such as sand or gravel, help to 
prevent the damage caused by frost action. 

The land capability classification is Им. The woodland 
ordination symbol is 3w for the Solona soil and 3a for 
the Onaway soil. 


SuB—Summerville fine sandy loam, 2 to 8 percent 
slopes. This gently sloping and sloping, shallow, well 
drained soil is on flats and convex side slopes. Most 
areas are irregular in shape and range from about 5 to 
200 acres in size. 

Typically, the surface layer is dark brown fine sandy 
loam about 8 inches thick. The subsoil is about 7 inches 
of brown, friable sandy loam and dark reddish brown, 
friable loam. Dolomite bedrock is at a depth of about 15 
inches. In places the surface layer is sandy loam, loam, 
or silt loam. 

Included with this soil in mapping are small areas of 
Bonduel, Fairport, and Onaway soils. The somewhat 
poorly drained Bonduel soils are in the lower areas. They 
are 20 to 40 inches deep over dolomite. The well 
drained Fairport and well drained and moderately well 
drained Onaway soils are in positions on the landscape 
similar to those of the Summerville soil. Fairport soils are 
20 to 40 inches deep over dolomite, and Onaway soils 
do not have dolomite within a depth of 60 inches. Also 
included are small areas where dolomite is within a 
depth of 12 inches and areas where the subsoil has 
mottles. Included soils make up 10 to 15 percent of the 
unit. 

Permeability is moderate in the Summerville soil. The 
available water capacity is low. Surface runoff is slow or 
medium in cultivated areas. The underlying dolomite 
restricts root penetration. Organic matter content is 
moderately low in the surface layer. 

Most areas are used for crops or pasture. Some are 
wooded. This soil is suited to corn and small grain and to 
legumes and grasses for hay or pasture. If the soil is 
cultivated, erosion is a slight or moderate hazard and soil 
blowing can occur. Soil loss can be reduced by proper 
management of crop residue; a conservation tillage 
system, such as chisel plowing, that leaves a protective 
amount of crop residue on the surface; contour farming; 
wind stripcropping and contour stripcropping; field 
windbreaks; diversions; and grassed waterways. Regular 
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additions of organic material help to maintain fertility and 
good tilth and increase the rate of water infiltration. 

A cover of pasture plants or hay helps to control 
erosion and soil blowing. Overgrazing, however, reduces 
the extent of the protective plant cover and thus 
increases the susceptibility to erosion. Grazing when the 
surface layer is wet results in surface compaction and 
poor tilth and increases the runoff rate and the hazard of 
erosion. Applications of fertilizer, pasture renovation, 
controlled grazing, and restricted use during wet periods 
help to keep the plant cover in good condition. 

This soil is suited to trees. The seedling survival rate 
during dry periods can be improved by careful planting of 
vigorous nursery stock. Harvesting by clearcut or area- 
selection methods helps to prevent windthrow of the 
remaining trees. 

This soil is generally unsuited to septic tank absorption 
fields, dwellings, and local roads and streets because of 
the shallow depth to dolomite bedrock. Inadequately 
treated effluent flowing through crevices in the dolomite 
can pollute nearby water supplies. Excavations for 
dwellings and local roads require heavy-duty equipment 
and blasting. Because of the depth to bedrock, a more 
suitable building site should be selected. 

The land capability classification is Ше. The woodland 
ordination symbol is 2D. 


SuE—Summerville fine sandy loam, 20 to 45 
percent slopes. This steep and very steep, shallow, well 
drained soil is on escarpments. Most areas are long and 
narrow and range from about 20 to 50 acres in size. 

Typically, the surface layer is very dark grayish brown 
fine sandy loam about 3 inches thick. The subsurface 
layer is pinkish gray fine sandy loam about 1 inch 
thick. The subsoil is brown, friable fine sandy loam about 
8 inches thick. The substratum is dark reddish brown, 
friable cobbly loam about 4 inches thick. Dolomite 
bedrock is at a depth of about 16 inches. In places the 
surface layer is loam, sandy loam, silt loam, or loamy 
sand. 

Included with this soil in mapping are small areas of 
the well drained Fairport soils. These soils are in 
positions on the landscape similar to those of the 
Summerville soil. They are 20 to 40 inches deep over 
dolomite, Also included are small areas where dolomite 
is within a depth of 12 inches and small areas where the 
slope is less than 20 percent. Included soils make up 10 
to 15 percent of the unit. 

Permeability is moderate in the Summerville soil. The 
available water capacity is low. Surface runoff is very 
rapid. The underlying dolomite restricts root penetration. 
Organic matter content is moderately low in the surface 
layer. 

Most areas are wooded. Because of a very severe 
hazard of erosion, this soil is generally unsuited to 
cultivated crops, hay, and pasture. It is suited to trees. 
Planting on the contour and carefully locating skid roads 
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during harvest minimize erosion. During wet periods, 
unsurfaced logging roads tend to be slippery and ruts 
form easily. Seedling survival rates on slopes facing 
south and west can be improved by careful planting of 
vigorous nursery stock. Competing vegetation, which 
interferes with natural regeneration following harvest, 
can be controlled by suitable herbicides or mechanical 
removal. 

Because of the shallow depth to dolomite bedrock and 
the slope, this soil is generally unsuited to septic tank 
absorption fields, dwellings, and local roads and streets. 
These limitations are difficult to overcome, and a more 
suitable site should be selected. 

The land capability classification is Vlle. The woodland 
ordination symbol is 2R. 


ТВ--ТШеда fine sandy loam, 1 to 6 percent 
slopes. This nearly level and gently sloping, deep, well 
drained soil is on flats and convex side slopes. Most 
areas are irregular in shape and range from about 3 to 
600 acres in size. 

Typically, the surface layer is dark brown fine sandy 
loam about 8 inches thick. The subsurface layer is about 
8 inches thick. It is dominantly brown fine sandy loam. 
The subsoil is about 22 inches thick. It is dominantly 
reddish brown, friable loam. The substratum to a depth 
of about 60 inches also is reddish brown, friable loam. In 
places the surface layer is loamy sand, sandy loam, 
loam, or silt loam. In some areas the soil is eroded. 

Included with this soil in mapping are small areas of 
Menominee and Solona soils. The well drained 
Menominee soils are in positions on the landscape 
similar to those of the Tilleda soil. They have a sandy 
mantle that is 20 to 40 inches thick. The somewhat 
poorly drained Solona soils are in drainageways and 
depressions. Also included are small areas where the 
slope is more than 6 percent, areas where the soil is 
very stony or severely eroded, some small areas where 
the depth to the water table is as shallow as 3 feet, and 
small areas of soils that have less clay or more clay in 
the subsoil than the Tilleda soil. Included soils make up 
10 to 15 percent of the unit. 

Permeability is moderate in the Tilleda soil. The 
available water capacity is high. Surface runoff is slow or 
medium in cultivated areas. Organic matter content is 
moderate or moderately low in the surface layer, This 
layer is friable and can be easily tilled. 

Most areas are used for crops or pasture. Some are 
wooded. This soil is suited to corn and small grain and to 
legumes and grasses for hay and pasture. If the soil is 
cultivated, erosion is a slight or moderate hazard and soil 
blowing can occur. Soil loss can be reduced by proper 
management of crop residue; a conservation tillage 
system, such as chisel plowing, that leaves a protective 
amount of crop residue on the surface; contour farming; 
wind stripcropping and contour stripcropping; field 
windbreaks; diversions; and grassed waterways. Regular 
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additions of organic material help to maintain fertility and 
good tilth and increase the rate of water infiltration. 

A cover of pasture plants or hay helps to control 
erosion and soil blowing. Overgrazing, however, reduces 
the extent of the protective plant cover and thus 
increases the susceptibility to erosion. Grazing when the 
surface layer is wet results in surface compaction and 
poor tilth and increases the runoff rate and the hazard of 
erosion. Applications of fertilizer, pasture renovation, 
controlled grazing, and restricted use during wet periods 
help to keep the plant cover in good condition. 

This soil is suited to trees. The only soil-related 
managernent problem is competing vegetation, which 
interferes with natural regeneration following harvest. 
This vegetation can be controlled by suitable herbicides 
or mechanical removal. 

This soil is only moderately suited to septic tank 
absorption fields because of the moderate permeability. 
Mounding with suitable filtering material or enlarging the 
absorption field helps to overcome this limitation. The 
Soil is only moderately suited to dwellings without 
basements because of the shrink-swell potential. 
Replacing the soil under the footings and concrete slab 
with coarse textured material, such as sand or gravel, 
helps to overcome this limitation. The soil is suited to 
dwellings with basements. 

Because of a moderate potential for frost action and 
low strength, this soil is only moderately suited to local 
roads and streets. The damage caused by frost action 
and low strength can be minimized by replacing the 
upper part of the soil with coarse textured base material, 
such as sand or gravel. 

The land capability classification is lle. The woodland 
ordination symbol is 4A. 


TIC2—Tilleda fine sandy loam, 6 to 15 percent 
slopes, eroded. This sloping and moderately steep, 
deep, well drained soil is on convex side slopes. Most 
areas are irregular in shape and range from about 3 to 
75 acres in size. 

Typically, the surface layer is dark brown fine sandy 
loam about 5 inches thick. In most tilled areas plowing 
has mixed dark reddish brown material into the surface 
layer. The next 15 inches is mixed dark reddish brown, 
friable loam and brown, friable fine sandy loam. The 
subsoil is dark reddish brown, friable loam about 16 
inches thick. The substratum to a depth of about 60 
inches is reddish brown, friable loam. In some areas the 
soil is not eroded. In places the surface layer is loamy 
sand, sandy loam, loam, ог silt loam. 

Included with this soil in mapping are small areas of 
the excessively drained Menahga and well drained 
Menominee soils. These soils are in positions on the 
landscape similar to those of the Tilleda soil. Menahga 
soils are sandy throughout. Menominee soils have a 
sandy mantle that is 20 to 40 inches thick. Also included 
are small areas where the slope is less than 6 or more 
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than 15 percent, areas where the soil is severely eroded, 
and small areas of soils that have less clay or more clay 
in the subsoil than the Tilleda soil. Included soils make 
up 10 to 15 percent of the unit. 

Permeability is moderate in the Tilleda soil. The 
available water capacity is high. Surface runoff is 
medium in cultivated areas. Organic matter content is 
moderate or moderately low in the surface layer. This 
layer is difficult to till because plowing has mixed it with 
loam from the subsoil. 

Most areas are used for crops or pasture. Some are 
wooded. This soil is suited to corn and small grain and to 
legumes and grasses for hay and pasture. If the soil is 
cultivated, erosion is a moderate hazard and soil blowing 
can occur. Soil loss can be reduced by proper 
management of crop residue; a conservation tillage 
System, such as chisel plowing, that leaves a protective 
amount of crop residue on the surface; contour farming; 
wind stripcropping and contour stripcropping; field 
windbreaks; diversions; and grassed waterways. Regular 
additions of organic material help to maintain fertility and 
good tilth and increase the rate of water infiltration. 

A cover of pasture plants or hay helps to control 
erosion and soil blowing. Overgrazing, however, reduces 
the extent of the protective plant cover and thus 
increases the susceptibility to erosion. Grazing when the 
surface layer is wet results in surface compaction and 
poor tilth and increases the runoff rate and the hazard of 
erosion. Applications of fertilizer, pasture renovation, 
controlled grazing, and restricted use during wet periods 
help to keep the plant cover in good condition. 

This soil is suited to trees. The only soil-related 
management problem is competing vegetation, which 
interferes with natural regeneration following harvest. 
This vegetation can be controlled by suitable herbicides 
or mechanical removal. 

This soil is only moderately suited to septic tank 
absorption fields because of the moderate permeability 
and the slope. Mounding with suitable filtering material or 
enlarging the absorption field helps to overcome the 
moderate permeability. Cutting and filling or installing a 
trench absorption system on the contour helps to 
overcome the slope. The soil is only moderately suited 
to dwellings with basements because of the slope and to 
dwellings without basements because of the slope and 
the shrink-swell potential. Replacing the soil near the 
foundation with coarse textured material, such as sand 
or gravel, helps to overcome the shrink-swell potential. 
Cutting and filling can overcome the slope. 

Because of the slope, low strength, and a moderate 
potential for frost action, this soil is only moderately 
suited to local roads and streets. Cutting and filling help 
to overcome the slope. The damage caused by low 
strength and frost action can be minimized by replacing 
the upper part of the soil with coarse textured base 
material, such as sand or gravel. 
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The land capability classification is Ше. The woodland 
ordination symbol is 4A. 


WaA—Wainola loamy fine sand, 0 to 3 percent 
slopes. This nearly level and gently sloping, deep, 
somewhat poorly drained soil is on low lying flats, in 
drainageways and depressions, and on concave foot 
slopes. Most areas are irregular in shape and range from 
3 to 300 acres in size. 

Typically, the surface layer is black loamy fine sand 
about 3 inches thick. The subsurface layer is brown, very 
friable fine sand about 6 inches thick. The subsoil is dark 
yellowish brown and dark brown, mottled, very friable 
fine sand about 21 inches thick. The substratum to a 
depth of about 60 inches is yellowish brown, mottled, 
loose fine sand. In some places the surface layer is fine 
sandy loam or fine sand. In other places the content of 
fine sand is less than 50 percent throughout the soil. 

Included with this soil in mapping are small areas of 
Cormant, losco, and Rousseau soils. The poorly drained 
and very poorly drained Cormant soils are in depressions 
and drainageways. The somewhat poorly drained losco 
soils are in positions on the landscape similar to those of 
the Wainola soil. They are underlain by loamy deposits 
below a depth of 20 inches. The moderately well drained 
Rousseau soils are on small knolls. Included soils make 
up 10 to 15 percent of the unit. 

Permeability is rapid in the Wainola soil. The available 
water capacity is low. Surface runoff is slow. The 
seasonal high water table is at a depth of 1 to 3 feet 
during wet periods. It hinders root growth during these 
periods. Organic matter content is moderate in the 
surface layer. This layer is very friable and can be easily 
tilled. 

Drained areas are used for crops or pasture. 
Undrained areas provide wildlife habitat. Some are used 
as unimproved pasture. Some are wooded. In the 
drained areas this soil is suited to corn and small grain. 
Surface drains remove excess surface water rapidly. 
Deep ditches and tile drains can improve subsurface 
drainage. Where tile drains are installed, loose sand can 
enter the tile lines unless a suitable filter is used. Unless 
protected by a plant cover, ditchbanks are easily eroded 
by flowing water. Vertical banks can cave in and plug the 
ditch. If the soil is drained and cultivated, soil blowing is 
a hazard. It can be controlled by proper management of 
crop residue; a conservation tillage system, such as 
chisel plowing; wind stripcropping; and field windbreaks. 

Where the water table is lowered excessively, crop 
yields are limited by the low available water capacity 
during most years. The soil is suited to sprinkler 
irrigation. Because of the rapid permeability, the irrigation 
rate should be controlled. If the rate is excessive, plant 
nutrients can be leached from the root zone. 
Applications of fertilizer are needed. 

A cover of pasture plants or hay is effective in 
controlling soil blowing. Overgrazing, however, reduces 


Oconto County, Wisconsin 


the extent of the protective plant cover and increases 
the susceptibility to soil blowing. If drained and otherwise 
well managed, this soil is suited to pasture and hay. 
Forage yields, however, generally are low unless fertilizer 
and irrigation water are applied. The best planting time is 
early in spring, before the surface layer dries out. A later 
planting time is likely to result in a poor survival rate 
unless the soil is irrigated. Applications of fertilizer, 
pasture renovation, and controlled grazing help to 
maintain the plant cover. 

This soil is suited to trees. Because of the wetness, 
the trees should be planted by hand or machine on 
prepared ridges if natural regeneration is unreliable. The 
use of equipment is restricted in the spring and other 
excessively wet periods. Ruts form easily when heavy, 
wheeled equipment is used during these periods. 
Harvesting is frequently limited to periods when the soil 
is frozen. Harvesting by clearcut or area-selection 
methods helps to prevent windthrow of the remaining 
trees. 

This soil is poorly suited to septic tank absorption 
fields because of the seasonal high water table and the 
rapid permeability. Mounding with suitable filtering 
material helps to overcome these limitations. The soil is 
poorly suited to dwellings and to local roads and streets 
because of the seasonal high water table. This limitation 
can be overcome by installing a subsurface drainage 
system that includes a dependable outlet, such as a 
gravity outlet, or by adding fill material, which raises the 
building site or roadbed. 

The land capability classification is IVw. The woodland 
ordination symbol is 8W. 


Wd—Waupaca very fine sandy loam, 0 to 2 
percent slopes. This nearly level, deep, poorly drained 
soil is on low lying flats and in depressions and 
drainageways. It is subject to flooding and ponding. Most 
areas are irregular in shape and range from about 3 to 
100 acres in size. 

Typically, the surface layer is black very fine sandy 
loam about 9 inches thick. The substratum to a depth of 
about 60 inches is silt loam. The upper part is light 
brownish gray and brown, mottled, and friable, and the 
lower part is grayish brown and very friable. In some 
places the surface layer is mucky silt loam, silt loam, or 
loam. In other places the substratum is stratified loamy 
very fine sand, very fine sandy loam, and silt or is 
underlain by sand and gravel below a depth of 40 
inches. 

Included with this soil in mapping are small areas of 
Cormant, Ensley, Markey, and Shiocton soils. The poorly 
drained and very poorly drained Cormant and Ensley 
soils are in positions on the landscape similar to those of 
the Waupaca soil. Cormant soils are sandy throughout, 
and Ensley soils formed in loamy glacial till. The very 
poorly drained Markey soils are organic to a depth of 16 
to 51 inches. They are in landscape positions similar to 
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those of the Waupaca soil or are slightly lower on the 
landscape. The somewhat poorly drained Shiocton soils 
are in the slightly higher landscape positions. Included 
soils make up 5 to 10 percent of the unit. 

Permeability is moderately slow in the Waupaca soil. 
The available water capacity is high. Surface runoff is 
very slow or ponded. The seasonal high water table is 
above or near the surface much of the year. It hinders 
root growth. Organic matter content is moderate or high 
in the surface layer. This layer is friable and can be 
easily tilled. 

Most areas are used as woodland, wildlife habitat, or 
unimproved pasture. Some areas are drained and are 
used for crops or pasture. If drained and protected from 
flooding, this soil is suited to corn and small grain. 
Surface drains remove excess surface water rapidly. 
Deep ditches and tile drains can improve subsurface 
drainage. In tiled areas very fine sand and silt can enter 
the tile lines unless a suitable filter is used. Unless 
protected by a plant cover, ditchbanks are easily eroded. 
Vertical banks can cave in and plug the ditch. 

Because of the high water table, the periodic ponding, 
and the flooding, undrained areas are unsuitable for 
most forage species. They can be used only for such 
species as reed canarygrass and Garrison creeping 
foxtail. If proper management is applied, certain legumes 
and grasses can be grown in drained areas. Overgrazing 
reduces the extent of the protective plant cover and 
encourages the growth of undesirable plant species. 
Grazing when the surface layer is wet results in surface 
compaction and poor tilth and reduces the rate of water 
infiltration. Topdressing with suitable fertilizer, controlled 
grazing, and restricted use during wet periods help to 
keep the plant cover in good condition. 

This soil is suited to trees. Because of the wetness, 
the trees should be planted by hand or machine on 
prepared ridges if natural regeneration is unreliable. 
Planting vigorous nursery stock reduces the seedling 
mortality rate. The use of equipment is restricted in the 
spring and other excessively wet periods. Ruts form 
easily when heavy equipment is used during these 
periods. Year-round logging roads should be graveled. 
Harvesting is frequently limited to periods when the soil 
is frozen. Harvesting by clearcut or area-selection 
methods helps to prevent windthrow of the remaining 
trees. Competing vegetation, which interferes with 
natural regeneration following harvest, can be controlled 
by suitable herbicides or mechanical removal. 

This soil is generally unsuited to septic tank absorption 
fields, dwellings, and local roads and streets, mainly 
because of the frequent flooding and the ponding. 
Overcoming these hazards is difficult, and a more 
suitable site should be selected. 

The land capability classification is Viw. The woodland 
ordination symbol is 3W. 
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Wf 一 Winterfield fine sandy loam, 0 to 2 percent 
slopes. This nearly level, deep, somewhat poorly 
drained soil is on flood plains. lt is subject to flooding 
(fig. 9). Areas commonly are dissected by old stream 
channels. Most are long and narrow and range from 5 to 
500 acres in size. 

Typically, the surface layer is dark brown fine sandy 
loam about 4 inches thick. The upper part of the 
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substratum is brown, very friable loamy fine sand. The 
next part is yellowish brown and dark brown, mottled, 
loose fine sand. The lower part to a depth of about 60 
inches is brown and reddish brown, mottled, loose fine 
sand and sand. In some places the surface layer is loam, 
silt loam, loamy sand, or sand. In other places the 
substratum has strata of sandy loam, loam, or sand and 
gravel. 


Figure 9.—A flooded area of Winterfield fine sandy loam, 0 to 2 percent slopes. 
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Included with this soil in mapping are small areas of 
Markey and Pelkie soils. The very poorly drained Markey 
soils are lower on the landscape than the Winterfield 
soil. They are organic to a depth of 16 to 51 inches. The 
moderately well drained Pelkie soils are in the slightly 
higher positions on the landscape. Also included are 
small areas where the soil has a loamy alluvial mantle as 
much as 30 inches thick. Included soils make up 10 to 
15 percent of the unit. 

Permeability is rapid in the Winterfield soil. The 
available water capacity is low. Surface runoff is slow. 
The water table is at a depth of 1 to 2 feet during wet 
periods. It hinders root growth during these periods. 
Organic matter content is moderate in the surface layer. 

Most areas are used as woodland, wildlife habitat, or 
unimproved pasture. This soil is generally unsuitable for 
cultivated crops because of the high water table and the 
frequent flooding. Most areas cannot be drained. 
Because of the high water table and the frequent 
flooding, the soil is unsuitable for most forage species. It 
can be used only for such species as reed canarygrass. 

This soil is suited to trees. Seedling survival can be 
improved by careful planting of vigorous nursery stock. 
The use of equipment is restricted in the spring and 
other excessively wet periods. Ruts form easily when 
heavy, wheeled equipment is used during these periods. 
Windthrow can be minimized by harvest methods that do 
not leave the remaining trees widely spaced. 

This soil is generally unsuited to septic tank absorption 
fields, dwellings, and local roads and streets, mainly 
because of the frequent flooding and the seasonal high 
water table. Overcoming these limitations is difficult, and 
a more suitable site should be selected. 

The land capability classification is МИ. The woodland 
ordination symbol is 3W. 


WrA—Worcester loam, 0 to 3 percent slopes. This 
nearly level and gently sloping, deep, somewhat poorly 
drained soil is on low lying flats and in depressions and 
drainageways. Most areas are irregular in shape and 
range from about 4 to 70 acres in size. 

Typically, the surface layer is black loam about 1 inch 
thick. The subsurface layer is grayish brown loam about 
3 inches thick. The upper subsoil is about 11 inches of 
dark reddish brown, very friable sandy loam and brown, 
mottled, friable sandy loam. The next 5 inches is brown, 
mottled, friable sandy loam. The lower subsoil is brown, 
mottled, friable loam about 8 inches thick. The 
substratum to a depth of about 60 inches is yellowish 
brown, loose, stratified sand and very gravelly sand. In 
some areas the surface layer is silt loam or sandy loam. 
In some places the substratum is sandy loam or loamy 
sand. In other places it is calcareous sand and gravel. 

Included with this soil in mapping are small areas of 
Minocqua and Padus soils. The poorly drained and very 
poorly drained Minocqua soils are in the lower landscape 
positions. The well drained Padus soils are in the higher 
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landscape positions. Also included are areas where the 
soil is stony and some areas where the depth to sand 
and gravel is less than 20 inches. Included soils make 
up 10 to 15 percent of the unit. 

Permeability is moderate in the upper part of the 
Worcester soil and rapid or very rapid in the lower part. 
The available water capacity is moderate. Surface runoff 
is slow. The seasonal high water table is at a depth of 1 
to З feet during wet periods. It hinders root growth during 
these periods. Organic matter content is moderate or 
moderately low in the surface layer. This layer is friable 
and can be easily tilled. 

Drained areas are used for crops or pasture. 
Undrained areas provide wildlife habitat. Some are used 
as unimproved pasture. Many are wooded. In the drained 
areas this soil is suited to corn and small grain. Surface 
drains remove excess surface water rapidly. Deep 
ditches and tile drains can improve subsurface drainage. 
In tiled areas loose sand can enter the tile lines unless a 
suitable filter is used. Unless protected by a plant cover, 
ditchbanks are easily eroded by flowing water. Vertical 
banks can cave in and plug the ditch. Regular additions 
of organic material help to maintain fertility and good 
tilth. 

If drained, this soil is suited to pasture and hay. 
Overgrazing reduces the extent of the protective plant 
cover and encourages the growth of undesirable plant 
species. Grazing when the surface layer is wet results in 
surface compaction and poor tilth and reduces the rate 
of water infiltration. Applications of fertilizer, pasture 
renovation, and controlled grazing help to keep the plant 
cover in good condition. 

This soil is suited to trees. The use of equipment is 
restricted in the spring and other excessively wet 
periods. Ruts form easily when heavy, wheeled 
equipment is used during these periods. Harvesting by 
clearcut or area-selection methods helps to prevent 
windthrow of the remaining trees. Competing vegetation, 
which interferes with natural regeneration following 
harvest, can be controlled by suitable herbicides or 
mechanical removal. 

This soil is poorly suited to septic tank absorption 
fields because of the seasonal high water table and the 
rapid or very rapid permeability. Mounding with suitable 
filtering material helps to overcome these limitations. The 
effluent could be pumped to an absorption field in a 
higher area where the soil is suitable. 

This soil is poorly suited to dwellings because of the 
seasonal high water table. This limitation can be 
overcome by installing a subsurface drainage system 
that includes a dependable outlet, such as a gravity 
outlet, or by adding fill material, which raises the site. 

Because of a high potential for frost action, this soil is 
poorly suited to local roads and streets. This hazard can 
be overcome by installing a subsurface drainage system 
in the roadbed and by covering or replacing the upper 
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part of the soil with coarse textured base material, such 
as sand or gravel. 

The land capability classification is Ilw. The woodland 
ordination symbol is 2W. 


Prime Farmland 


Prime farmland is one of several kinds of important 
farmland defined by the U.S. Department of Agriculture. 
It is of major importance in meeting the Nation’s short- 
and long-range needs for food and fiber. Because the 
supply of high quality farmland is limited, the U.S. 
Department of Agriculture recognizes that responsible 
levels of government, as well as individuals, should 
encourage and facilitate the wise use of our Nation’s 
prime farmland. 

Prime farmland, as defined by the U.S. Department of 
Agriculture, is the land that is best suited to food, feed, 
forage, fiber, and oilseed crops. It may be cultivated 
land, pasture, woodland, or other land, but it is not urban 
and built-up land or water areas. It either is used for food 
or fiber crops or is available for those crops. The soil 
qualities, growing season, and moisture supply are those 
needed for a well managed soil to produce a sustained 
high yield of crops in an economic manner. Prime 
farmland produces the highest yields with minimal inputs 
of energy and economic resources, and farming it results 
in the least damage to the environment. 

Prime farmland has an adequate and dependable 
supply of moisture from precipitation or irrigation. The 
temperature and growing season are favorable. The level 
of acidity or alkalinity is acceptable. Prime farmland has 
few or no rocks and is permeable to water and air. It is 
not excessively erodible or saturated with water for long 


periods and is not frequently flooded during the growing 
season. The slope ranges mainly from 0 to 6 percent. 
More detailed information about the criteria for prime 
farmland is available at the local office of the Soil 
Conservation Service. 

About 193,000 acres in the county, or 30 percent of 
the total land area, meets the soil requirements for prime 
farmland. Scattered areas of this land are throughout the 
county, but most are in associations 5, 6, and 7, which 
are described under the heading "General Soil Map 
Units.” About 150,000 acres of this prime farmland is 
used for crops. The crops grown on this land, mainly 
corn and alfalfa, account for an estimated two-thirds of 
the county’s total agricultural income each year. 

A recent trend in land use in some parts of the county 
has been the loss of some prime farmland to industrial 
and urban uses. The loss of prime farmland to other 
uses puts pressure on marginal lands, which generally 
are more erodible, droughty, and less productive and 
cannot be easily cultivated. 

The map units in the survey area that are considered 
prime farmland are listed in table 5. This list does not 
constitute a recommendation for a particular land use. 
The extent of each listed map unit is shown in table 4. 
The location is shown on the detailed soil maps at the 
back of this publication. The soil qualities that affect use 
and management are described under the heading 
“Detailed Soil Map Units.” 

Some soils that have a seasonal high water table 
qualify for prime farmland only in areas where this 
limitation has been overcome by drainage measures. 
The need for these measures is indicated after the map 
unit name in table 5. Onsite evaluation is needed to 
determine whether or not this limitation has been 
overcome by corrective measures. 


63 


Use and Management of the Soils 


This soil survey is an inventory and evaluation of the 
soils in the survey area. It can be used to adjust land 
uses to the limitations and potentials of natural 
resources and the environment. Also, it can help avoid 
soil-related failures in land uses. 

In preparing a soil survey, soil scientists, 
conservationists, engineers, and others collect extensive 
field data about the nature and behavior characteristics 
of the soils. They collect data on erosion, droughtiness, 
flooding, and other factors that affect various soil uses 
and management. Field experience and collected data 
on soil properties and performance are used as a basis 
in predicting soil behavior. 

Information in this section can be used to plan the use 
and management of soils for crops and pasture; as 
woodland; as sites for buildings, sanitary facilities, 
highways and other transportation systems, and parks 
and other recreation facilities; and for wildlife habitat. | 
can be used to identify the potentials and limitations of 
each soil for specific land uses and to help prevent 
construction failures caused by unfavorable soil 
properties. 

Planners and others using soil survey information can 
evaluate the effect of specific land uses on productivity 
and on the environment in all or part of the survey area. 
The survey can help planners to maintain or create a 
land use pattern in harmony with the natural soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock, wetness, or very firm soil 
layers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, 
playgrounds, lawns, and trees and shrubs. 


Crops and Pasture 


General management needed for crops and pasture is 
suggested in this section. The crops or pasture plants 
best suited to the soils, including some not commonly 
grown in the survey area, are identified; the system of 
land capability classification used by the Soil 
Conservation Service is explained; and the estimated 
yields of the main crops and hay and pasture plants are 
listed for each soil. 


Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under "Detailed Soil Мар 
Units.” Specific information can be obtained from the 
local office of the Soil Conservation Service or the 
Cooperative Extension Service. 

About 261,000 acres in Oconto County was farmland 
in 1982. Of this total, about 43,000 acres was used for 
alfalfa hay; 59,000 acres for row crops, mainly corn; and 
20,000 acres for small grain, mainly oats. The remaining 
acreage was idle cropland, was wooded, or was used for 
specialty crops. 

The soils in Oconto County have good potential for 
increased production for crops. About 120,000 acres of 
potentially good cropland is wooded, and about 15,000 
acres is idle. Food production can be increased 
considerably by applying the latest crop production 
technology to all cropland in the county. This soil survey 
can greatly facilitate the application of such technology. 
The paragraphs that follow describe the major 
management concerns on the cropland and pasture in 
the county. 

Water erosion is the major problem on about 47 
percent of the cropland and pasture in the county. It is a 
hazard in areas where the slope is more than 2 percent. 

Loss of the surface layer through erosion reduces 
productivity and results in sedimentation of streams. 
Productivity is reduced as the surface layer is lost and 
part of the subsoil is incorporated into the plow layer. 
Erosion especially reduces the productivity of soils that 
have a clayey subsoil, such as Nester soils, and soils 
that are only moderately deep over bedrock, such as 
Fairport soils. It also reduces the productivity of soils that 
tend to be droughty, such as Menahga and Shawano 
soils. Control of erosion minimizes the pollution of 
streams by sediment and improves the quality of water 
for municipal use, for recreation, and for fish and other 
wildlife. 

Erosion-control measures provide a protective cover, 
reduce the runoff rate, and increase the rate of water 
infiltration. А cropping system that keeps a plant cover 
on the soil for extended periods can reduce soil losses 
to an amount that will not reduce the productive capacity 
of the soil. On dairy farms, where pasture and hay аге 
needed, including legumes and grasses in the cropping 
sequence helps to control erosion on sloping land and 
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provides nitrogen and improves tilth for the other crops 
grown in the rotation. 

Applying a system of conservation tillage and leaving 
crop residue on the surface increase the rate of water 
infiltration and reduce the hazards of runoff and erosion. 
These measures can be applied on most of the soils in 
the county. They are less successful, however, on 
eroded soils. 

Diversions shorten the length of slopes and reduce the 
hazards of runoff and erosion. Contour farming and 
stripcropping reduce the runoff rate. Grassed waterways 
help to control erosion in channels and increase the 
amount of water that penetrates the surface by slowing 
down the runoff. 

Further information about the design of erosion-control 
measures for each kind of soil is contained in the 
Technical Guide, which is available at the local office of 
the Soil Conservation Service. 

Soil blowing is a hazard on the sandy Вгемоп, 
Cormant, losco, Keweenaw, Mancelona, Menahga, 
Menominee, Rousseau, Shawano, and Wainola soils and 
on the organic Markey and Seelyeville soils. | also is a 
hazard on Fairport, Fence, Kennan, Kiva, Minocqua, 
Oconto, Onaway, Padus, Pence, and Tilleda soils. Soil 
blowing can damage these soils in a few hours if the 
wind is strong and the soils are dry and bare of 
vegetation or surface mulch. Maintaining a plant cover, 
surface mulching, wind stripcropping, and establishing 
field windbreaks reduce the hazard of soil blowing. 

Soil drainage is a major management need on about 
25 percent of the acreage used for crops and pasture in 
the county. Unless drained, some soils are naturally so 
wet that the production of the crops commonly grown in 
the county is generally not possible. These are the 
poorly drained and very poorly drained, mineral Brevort, 
Cormant, Ensley, Minocqua, and Waupaca soils and the 
very poorly drained, organic Loxley, Markey, and 
Seelyeville soils. Unless drained, the somewhat poorly 
drained soils are so wet that crops are damaged during 
most years. These include Bonduel, losco, Shiocton, 
Solona, Wainola, and Worcester soils. 

The design of both surface and subsurface drainage 
systems depends on the kind of soil and the site 
conditions. A combination of surface and subsurface 
drains is needed in most areas of the poorly drained and 
very poorly drained soils used for intensive row cropping. 
Diversions are needed in some areas to control the 
runoff from the adjacent slopes. 

If organic soils are drained and used as cropland, 
special management is necessary. When their pore 
space is filled with air, these soils oxidize and subside. A 
drainage system that controls the depth and period of 
drainage is needed. Keeping the water table at the level 
required by the crops during the growing season and 
raising it to the surface during other parts of the year 
minimize the oxidation and subsidence of these soils. 
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Because of a low position on the landscape, crops 
grown in most areas of poorly drained and very poorly 
drained soils are subject to frost damage. The number of 
frost-free growing days is less on these soils than on the 
adjacent upland soils because of cold air drainage to the 
lower areas. 

Information about the design of drainage systems for 
each kind of soil is contained in the Technical Guide, 
which is available at the local office of the Soil 
Conservation Service. 

Soil fertility varies in Oconto County. Many of the soils 
in the northwestern part of the county are deeply 
weathered and are acid. If these soils have never been 
limed, applications of ground limestone are needed to 
raise the pH level sufficiently for alfalfa and other crops 
that grow best where reaction is near neutral. Available 
potassium levels are naturally low in many soils in the 
county. On all soils additions of lime and fertilizer should 
be based on the results of soils tests, on the needs of 
the crop, and on the expected level of yields. The 
Cooperative Extension Service can help in determining 
the kinds and amounts of fertilizer and lime to be 
applied. 

Soil ШЋ is an important factor affecting the 
germination of seeds and the infiltration of water into the 
Soil. Soils with good tilth are granular and porous. Tilling 
or grazing when the soil is too wet can cause poor ШИ, 
especially in soils that have a loam or silt loam surface 
layer. Intensive rainfall on a bare soil can cause the 
formation of a surface crust that reduces the rate of 
water infiltration and increases the runoff rate and the 
susceptibility to erosion. Maintaining good tilth is 
especially difficult on eroded soils because they 
generally have a lower content of organic matter than 
uneroded soils. Returning crop residue to the soil and 
regularly adding manure or other organic material 
improve tilth. 

Field crops suited to the soils and climate of the 
county include many that are not commonly grown. Corn 
is the chief row crop. Much of this crop is used for 
silage. Some sunflowers also are grown. Oats is the 
most common small grain crop. A small acreage is used 
for wheat, barley, or rye. Because of the predominance 
of dairying, hay is an important crop. A mixture of 
bromegrass and alfalfa is the dominant hay crop, but red 
clover, alsike clover, and timothy also are grown. The 
wet, loamy soils in the county are well suited to birdsfoot 
trefoil. 

Yields of native bluegrass pasture are included in the 
yields table because bluegrass is commonly grown on 
many soils that are too wet or too steep for pasture 
renovation or the production of row crops. 

Specialty crops grown commercially in the county 
include vegetables, mint, and apples. The most common 
vegetables are sweet corn, yellow and green beans, 
peas, potatoes, cucumbers, onions, and carrots. A small 
acreage is used for tomatoes, melons, strawberries, 
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raspberries, squash, and many other specialty crops. 
Many of the soils in the county that have good natural 
drainage and warm up early in spring are suited to a 
wide variety of vegetables and small fruits. Information 
about growing these crops can be obtained from local 
offices of the Cooperative Extension Service and the Soil 
Conservation Service. 


Yields Per Acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 6. In any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. The 
land capability classification of each map unit also is 
shown in the table. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents (4). Available yield data from nearby counties and 
results of field trials and demonstrations are also 
considered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, erosion 
control, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
appropriate and timely tillage; control of weeds, plant 
diseases, and harmful insects; favorable soil reaction 
and optimum levels of nitrogen, phosphorus, potassium, 
and trace elements for each crop; effective use of crop 
residue, barnyard manure, and green manure crops; and 
harvesting that ensures the smallest possible loss. 

The estimated yields reflect the productive capacity of 
each soil for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 6 are grown in 
the survey area, but estimated yields are not listed 
because the acreage of such crops is small. The local 
office of the Soil Conservation Service or of the 
Cooperative Extension Service can provide information 
about the management and productivity of the soils for 
those crops. 


Land Capability Classification 


Land capability classification shows, in a general way, 
the suitability of soils for most kinds of field crops (9). 
Crops that require special management are excluded. 
The soils are grouped according to their limitations for 
field crops, the risk of damage if they are used for crops, 
and the way they respond to management. The criteria 
used in grouping the soils do not include major and 
generally expensive landforming that would change 
slope, depth, or other characteristics of the soils, nor do 
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they include possible but unlikely major reclamation 
projects. Capability classification is not a substitute for 
interpretations designed to show suitability and 
limitations of groups of soils for rangeland, for woodland, 
and for engineering purposes. 

In the capability system, soils are generally grouped at 
three levels: capability class, subclass, and unit. Only 
class and subclass are used in this survey. 

Capability classes, the broadest groups, are 
designated by Roman numerals | through VIII. The 
numerals indicate progressively greater limitations and 
narrower choices for practical use. The classes are 
defined as follows: 

Class | soils have few limitations that restrict their use. 

Class Il soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class III soils have severe limitations that reduce the 
choice of plants or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants or that require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class М! soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and miscellaneous areas have 
limitations that nearly preclude their use for commercial 
crop production. 

Capability subclasses are soil groups within one class. 
They are designated by adding a small letter, e, w, 5, ог 
с, to the class numeral, for example, Ile. The letter е 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly 
corrected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is very cold 
or very dry. 

In class | there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or c because the soils in 
class V are subject to little or no erosion. They have 
other limitations that restrict their use to pasture, 
woodland, wildlife habitat, or recreation. 

The capability classification of each map unit is given 
in the section “Detailed Soil Map Units” and in the yields 
table. 
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Woodland Management and Productivity 


George W. Alley, forester, Soil Conservation Service, helped prepare 
this section. 


Most of Oconto County was forested prior to 
settlement. Logging, fires, and agricultural activities have 
reduced the forested acreage and altered the remaining 
torest. About 347,000 acres, or 54 percent of the total 
land area, remains commercial forest. About 1 percent is 
noncommercial forest. About 171,000 acres is publicly 
owned forest. Most of the public forest is in the Nicolet 
National Forest, in the northwestern part of the county. 
About 44,000 acres is forest owned by Oconto County. 
Farmers and other private individuals own about 175,000 
forested acres. Forest industry holdings make up about 
5,500 acres. 

The largest and most important areas of woodland are 
in soil associations 1, 2, and 3, which are described 
under the heading “General Soil Map Units.” The 
woodland is about 32 percent the aspen-paper birch 
forest type, 24 percent pine and other conifers, 42 
percent sugar maple and other northern hardwoods, and 
2 percent nonstocked (72). 

The occurrence of forest fires has been brought under 
control in the county. The greatest management need is 
the removal of the defective trees and less desirable 
species in privately owned stands. The public forest land 
generally is adequately managed. Many of the pines 
planted on sandy soils are now large enough to need 
pruning and thinning. 

Table 7 can be used by woodland owners or forest 
managers in planning the use of soils for wood crops. 
Only those soils suitable for wood crops are listed. The 
table lists the ordination symbol for each soil. Soils 
assigned the same ordination symbol require the same 
general management and have about the same potential 
productivity. 

The first part of the ordination symbol, a number, 
indicates the potential productivity of the soils for an 
indicator tree species. The number indicates the volume, 
in cubic meters per hectare per year, which the indicator 
species can produce. The number 1 indicates low 
potential productivity; 2 and 3, moderate; 4 and 5, 
moderately high; 6 to 8, high; 9 to 11, very high; and 12 
to 39, extremely high. The second part of the symbol, a 
letter, indicates the major kind of soil limitation. The 
letter А indicates steep slopes; X, stoniness or 
rockiness; W, excess water in or on the soil; T, toxic 
substances in the soil; D, restricted rooting depth; C, clay 
in the upper part of the soil; S, sandy texture; and А, a 
high content of rock fragments in the soil. The letter A 
indicates that limitations or restrictions are insignificant. If 
a soil has more than one limitation, the priority is as 
follows: R, X, W, T, D, C, S, and F. 

In table 7, s/ight, moderate, and severe indicate the 
degree of the major soil limitations to be considered in 
management. 


Soil Survey 


Erosion hazard is the probability that damage will 
Occur as a result of site preparation and cutting where 
the soil is exposed along roads, skid trails, fire lanes, 
and log-handling areas. Forests that have been burned 
or overgrazed are also subject to erosion. Ratings of the 
erosion hazard are based on the percent of the slope. A 
rating of s/ight indicates that no particular prevention 
measures are needed under ordinary conditions. A rating 
of moderate indicates that erosion-control measures are 
needed in certain silvicultural activities. A rating of 
severe indicates that special precautions are needed to 
control erosion in most silvicultural activities. 

Equipment limitation reflects the characteristics and 
conditions of the soil that restrict use of the equipment 
generally needed in woodland management or 
harvesting. The chief characteristics and conditions 
considered in the ratings are slope, stones on the 
surface, rock outcrops, soil wetness, and texture of the 
surface layer. A rating of s/ight indicates that under 
normal conditions the kind of equipment or season of 
use is not significantly restricted by soil factors. Soil 
wetness can restrict equipment use, but the wet period 
does not exceed 1 month. A rating of moderate indicates 
that equipment use is moderately restricted because of 
one or more soil factors. If the soil is wet, the wetness 
restricts equipment use for a period of 1 to 3 months. A 
rating of severe indicates that equipment use is severely 
restricted either as to the kind of equipment that can be 
used or the season of use. If the soil is wet, the wetness 
restricts equipment use for more than 3 months. 

Seedling mortality refers to the death of naturally 
occurring or planted tree seedlings, as influenced by the 
kinds of soil, soil wetness, or topographic conditions. 
The factors used in rating the soils for seedling mortality 
are texture of the surface layer, depth to a seasonal high 
water table and the length of the period when the water 
table is high, rock fragments in the surface layer, 
effective rooting depth, and slope aspect. A rating of 
slight indicates that seedling mortality is not likely to be a 
problem under normal conditions. Expected mortality is 
less than 25 percent. A rating of moderate indicates that 
some problems from seedling mortality can be expected. 
Extra precautions are advisable. Expected mortality is 25 
to 50 percent. A rating of severe indicates that seedling 
mortality is a serious problem. Extra precautions are 
important. Replanting may be necessary. Expected 
mortality is more than 50 percent. 

Windthrow hazard is the likelihood that trees will be 
uprooted by the wind because the soil is not deep 
enough for adequate root anchorage. The main 
restrictions that affect rooting are a seasonal high water 
table and the depth to bedrock, a fragipan, or other 
limiting layers. A rating of s/ight indicates that under 
normal conditions no trees are blown down by the wind. 
Strong winds may damage trees, but they do not uproot 
them. A rating of moderate indicates that some trees can 
be blown down during periods when the soil is wet and 
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winds are moderate or strong. A rating of severe 
indicates that many trees can be blown down during 
these periods. 

The potential productivity of merchantable or common 
trees on а soil is expressed as a site index and аз а 
volume number. The site index is the average height, in 
feet, that dominant and codominant trees of a given 
species attain in a specified number of years. The site 
index applies to fully stocked, even-aged, unmanaged 
stands. Соттопју grown trees are those that woodland 
managers generally favor in intermediate or improvement 
cuttings. They are selected on the basis of growth rate, 
quality, value, and marketability. 

The volume, a number, is the yield likely to be 
produced by the most important trees. This number, 
expressed as cubic feet per acre per year, indicates the 
amount of fiber produced on a fully stocked, even-aged, 
unmanaged stand. 

The first species listed under common trees for a soil 
is the indicator species for that soil. It is the dominant 
species on the soil and the one that determines the 
ordination class. 

Trees to plant are those that are suitable for 
commercial wood production. Additional information 
about these trees is available from the local office of the 
Soil Conservation Service. 

Additional information about woodland management 
and productivity can be obtained from the Wisconsin 
Department of Natural Resources, the local office of the 
Soil Conservation Service, or the Cooperative Extension 
Service. 


Windbreaks and Environmental Plantings 


Windbreaks protect livestock, buildings, and yards 
from wind and snow. They also protect fruit trees and 
gardens, and they furnish habitat for wildlife. Several 
rows of low- and high-growing broadleaf and coniferous 
trees and shrubs provide the most protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field. The interval depends on the erodibility 
of the soil. Field windbreaks protect cropland and crops 
from wind, help to keep snow on the fields, and provide 
food and cover for wildlife. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
spaced. To ensure plant survival, a healthy planting 
stock of suitable species should be planted properly on a 
well prepared site and maintained in good condition. 

Table 8 shows the height that Iocally grown trees and 
shrubs are expected to reach in 20 years on various 
soils. The estimates in table 8 are based on 
measurements and observation of established plantings 
that have been given adequate care. They can be used 
as a guide in planning windbreaks and screens. 
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Additional information on planning windbreaks and 
screens and planting and caring for trees and shrubs 
can be obtained from local offices of the Soil 
Conservation Service or the Cooperative Extension 
Service, from the Wisconsin Department of Natural 
Resources, or from a commercial nursery. 


Recreation 


The many lakes, streams, and wooded areas in 
Oconto County attract numerous vacationers (fig. 10). 
More than 300 lakes and 25 miles of the Green Bay 
shoreline provide opportunities for water sports. 

The large wooded tracts, particularly those in the 
northern part of the county, have many areas of scenic 
and geologic interest. These areas are used for camping, 
hiking, fishing, boating, skiing, and picnicking. The public 
lands available for recreation include the Nicolet National 
Forest, the forested acreage owned by Oconto County, 
28 parks, and many wildlife areas. 

The soils of the survey area are rated in table 9 
according to limitations that affect their suitability for 
recreation. The ratings are based on restrictive soil 
features, such as wetness, slope, and texture of the 
surface layer. Susceptibility to flooding is considered. Not 
considered in the ratings, but important in evaluating a 
site, are the location and accessibility of the area, the 
size and shape of the area and its scenic quality, 
vegetation, access to water, potential water 
impoundment sites, and access to public sewerlines. The 
capacity of the soil to absorb septic tank effluent and the 
ability of the soil to support vegetation are also 
important. Soils subject to flooding are limited for 
recreation use by the duration and intensity of flooding 
and the season when flooding occurs. In planning 
recreation facilities, onsite assessment of the height, 
duration, intensity, and frequency of flooding is essential. 

In table 9, the degree of soil limitation is expressed as 
slight, moderate, or severe. S/ight means that soil 
properties are generally favorable and that limitations are 
minor and easily overcome. Moderate means that 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that soil 
properties are unfavorable and that limitations can be 
offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, or by a combination 
of these measures. 

The information in table 9 can be supplemented by 
other information in this survey, for example, 
interpretations for septic tank absorption fields in table 
12 and interpretations for dwellings without basements 
and for local roads and streets in table 11. 

Camp areas require site preparation, such as shaping 
and leveling the tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary 
facilities and utility lines. Camp areas are subject to 
heavy foot traffic and some vehicular traffic. The best 
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Figure 10.—The Oconto River provides opportunities for many recreational activities. 


soils have mild slopes and are not wet or subject to and stones or boulders can greatly increase the cost of 
flooding during the period of use. The surface has tew or constructing campsites. 
no stones or boulders, absorbs rainfall readily but Picnic areas are subject to heavy foot traffic. Most 


remains firm, and is not dusty when dry. Strong slopes vehicular traffic is confined to access roads and parking 


Oconto County, Wisconsin 


areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones or boulders that increase the cost of shaping 
sites or of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones and boulders, is firm after rains, 
and is not dusty when dry. If grading is needed, the 
depth of the soil over bedrock or a hardpan should be 
considered. 

Paths and trails for hiking and horseback riding should 
require little or no cutting and filling. The best soils are 
not wet, are firm after rains, are not dusty when dry, and 
are not subject to flooding more than once a year during 
the period of use. They have moderate slopes and few 
or no stones or boulders on the surface. 

Golf fairways are subject to heavy foot traffic and 
some light vehicular traffic. Cutting or filling may be 
required. The best soils for use as golf fairways are firm 
when wet, are not dusty when dry, and are not subject to 
prolonged flooding during the period of use. They have 
moderate slopes and no stones or boulders on the 
surface. The suitability of the soil for tees or greens is 
not considered in rating the soils. 


Wildlife Habitat 


Thomas P. Thrall, biologist, Soil Conservation Service, helped 
prepare this section. 


Oconto County has numerous and diverse wildlife. The 
large acreage of wetlands is extremely important 
because it provides habitat diversity. Most of the 
wetlands are forested and provide valuable habitat for 
many species. Some of the open wetlands provide 
habitat for mallards, blue-winged teal, and other 
waterfowl and for furbearers. 

The paragraphs that follow specify the kinds of habitat 
and wildlife species in areas of the soil associations 
described under the heading "General Soil Map Units.” 
Some associations have been combined because their 
land uses and cover types are similar. 

Most of the acreage in associations 1 and 2 is part of 
the Nicolet National Forest. These associations support 
a wide range of both hardwoods and softwoods. They 
are inhabited by a large variety of wilderness wildlife, 
such as black bear, bobcat, otter, beaver, deer, coyote, 
snowshoe hare, and porcupine. A few fishers inhabit 
these associations. A population of turkeys has been 
established as a result of past stocking by the Forest 
Service. 

Areas of these associations include numerous lakes 
and most of the trout streams in the county. The lakes 
and streams in the part of the Nicolet National Forest 
that is in Oconto County are generally the most 
productive fishing waters in the Nicolet system. 
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Association 3 includes large areas of county forest. 
The major timber species are jack pine, red pine, 
northern pin oak, northern red oak, paper birch, and 
aspen. Wildlife species include white-tailed deer, red fox, 
raccoon, squirrels, and ruffed grouse. Much of the 
existing cover type is being converted to plantations of 
red pine. The existing cover type provides high-quality 
deer and grouse habitat, but increased conversion to red 
pine will decrease the population of these species. Most 
of the Thunder River deeryard is in this association. This 
is an important deeryard in the county. Black bear inhabit 
the more remote areas. Intermixed lowlands and riparian 
habitat add some diversity. The wildlife along the stream 
corridors include beaver, muskrat, otter, and mink. 

Areas of the very poorly drained, organic soils in 
association 4 provide habitat for white-tailed deer. Areas 
of this association in the northern part of the county also 
providə habitat for black bear. The Brazeau Swamp, 
which is in this association, is one of the two major 
deeryards in the county. The woody vegetation includes 
northern white-cedar, hemlock, balsam fir, willow, and 
alder. 

Associations 5, 6, and 7 are used mainly as cropland. 
Corn and alfalfa are the principal crops. Substantial 
stands of the upland and lowland forest types are 
throughout these associations. This woodland provides 
habitat for gray squirrels, fox squirrels, and ruffed grouse. 
The edge effect created by the combination of woodland 
and cropland provides favorable habitat for cottontail 
rabbits, red fox, raccoons, and white-tailed deer. 
Muskrats and other furbearers inhabit the riparian habitat 
along the streams. Scattered small areas of open 
wetlands are inhabited by waterfowl, primarily mallards 
and blue-winged teal. Hungarian partridge inhabits the 
areas of these associations in the southern part of the 
county. 

The soils in association 8 have a high water table. 
This association is adjacent to Green Bay. It provides 
critical habitat for waterfowl. It includes wetlands wooded 
with ash, northern white-cedar, red maple, aspen, and 
willow. It also includes some open wetlands. It is 
considered good deer range and has some good habitat 
for grouse. A good population of furbearers also inhabits 
this association. Areas of cropland provide some habitat 
diversity. 

Soils affect the kind and amount of vegetation that is 
available to wildlife as food and cover. They also affect 
the construction of water impoundments. The kind and 
abundance of wildlife depend largely on the amount and 
distribution of food, cover, and water. Wildlife habitat can 
be created or improved by planting appropriate 
vegetation, by maintaining the existing plant cover, or by 
promoting the natural establishment of desirable plants. 

In table 10, the soils in the survey area are rated 
according to their potential for providing habitat for 
various kinds of wildlife. This information can be used in 
planning parks, wildlife refuges, nature study areas, and 
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other developments for wildlife; in selecting soils that are 
suitable for establishing, improving, or maintaining 
specific elements of wildlife habitat; and in determining 
the intensity of management needed for each element of 
the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. А rating of good indicates that the element or 
kind of habitat is easily established, improved, or 
maintained. Few or no limitations affect management, 
and satisfactory results can be expected. А rating of fair 
indicates that the element or kind of habitat can be 
established, improved, or maintained in most places. 
Moderately intensive management is required for 
satisfactory results. A rating of poor indicates that 
limitations are severe for the designated element or kind 
of habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor indicates 
that restrictions for the element or kind of habitat are 
very severe and that unsatisfactory results can be 
expected. Creating, improving, or maintaining habitat is 
impractical or impossible. 

The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and seed- 
producing herbaceous plants. Soil properties and 
features that affect the growth of grain and seed crops 
are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of grain and 
seed crops are corn, wheat, oats, and barley. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes. Soil properties and features 
that affect the growth of grasses and legumes are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, flood hazard, 
and slope. Soil temperature and soil moisture are also 
considerations. Examples of grasses and legumes are 
timothy, bromegrass, clover, and alfalfa. 

Wild herbaceous plants are native or naturally 
established grasses and forbs, including weeds. Soil 
properties and features that affect the growth of these 
plants are depth of the root zone, texture of the surface 
layer, available water capacity, wetness, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of wild 
herbaceous plants are curly dock, goldenrod, 
smartweed, and ragweed. 

Hardwood trees and woody understory produce nuts 
or other fruit, buds, catkins, twigs, bark, and foliage. Soil 
properties and features that affect the growth of 
hardwood trees and shrubs are depth of the root zone, 
available water capacity, and wetness. Examples of 
these plants are oak, poplar, cherry, maple, basswood, 
ninebark, dogwood, blackberry, and blueberry. Exambles 
of fruit-producing shrubs that are suitable for planting on 
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soils rated good are dogwood, highbush cranberry, 
elderberry, and crabapple. 

Coniferous plants turnish browse and seeds. Soil 
properties and features that affect the growth of 
coniferous trees, shrubs, and ground cover are depth of 
the root zone, available water capacity, and wetness. 
Examples of coniferous plants are pine, spruce, fir, 
cedar, and juniper. 

Wetland plants are annual and perennial wild 
herbaceous plants that grow on moist or wet sites. 
Submerged or floating aquatic plants are excluded. Soil 
properties and features affecting wetland plants are 
texture of the surface layer, wetness, reaction, slope, 
and surface stoniness. Examples of wetland plants are 
smartweed, wild millet, wildrice, cordgrass, rushes, 
sedges, and reeds. 

Shallow water areas have an average depth of less 
than 5 feet. Some are naturally wet areas. Others are 
created by dams, levees, or other water-control 
structures. Soil properties and features affecting shallow 
water areas are depth to bedrock, wetness, surface 
stoniness, slope, and permeability. Examples of shallow 
water areas are marshes, waterfowl feeding areas, and 
ponds. 

The habitat for various kinds of wildlife is described in 
the following paragraphs. 

Habitat for openland wildlife consists of cropland, 
pasture, meadows, and areas that are overgrown with 
grasses, herbs, shrubs, and vines. These areas produce 
grain and seed crops, grasses and legumes, and wild 
herbaceous plants. The wildlife attracted to these areas 
include red-tailed hawk, meadowlark, field sparrow, 
bobolink, bluebird, cottontail, and red fox. 

Habitat for woodland wildlife consists of areas of 
deciduous plants or coniferous plants or both and 
associated grasses, legumes, and wild herbaceous 
plants. Wildlife attracted to these areas include wild 
turkey, ruffed grouse, woodcock, thrushes, woodpeckers, 
squirrels, gray fox, raccoon, deer, bear, and bobcat. 

Habitat for wetland wildlife consists of open, marshy or 
swampy shallow water areas. Some of the wildlife 
attracted to such areas are ducks, geese, herons, shore 
birds, muskrat, mink, otter, and beaver. 


Engineering 


This section provides information for planning land 
uses related to urban development and to water 
management. Soils are rated for various uses, and the 
most limiting features are identified. The ratings are 
given in the following tables: Building site development, 
Sanitary facilities, Construction materials, and Water 
management. The ratings are based on observed 
performance of the soils and on the estimated data and 
test data in the "Soil Properties” section. 

Information in this section is intended for land use 
planning, tor evaluating land use alternatives, and for 
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planning site investigations prior to design and 
construction. The information, however, has limitations. 
For example, estimates and other data generally apply 
only to that part of the soil within a depth of 5 or 6 feet. 
Because of the map scale, small areas of different soils 
may be included within the mapped areas of a specific 
soil. 

The information is not site specific and does not 
eliminate the need for onsite investigation of the soils or 
for testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this 
section. Local ordinances and regulations need to be 
considered in planning, in site selection, and in design. 

Soil properties, site features, and observed 
performance were considered in determining the ratings 
in this section. During the fieldwork for this soil survey, 
determinations were made about grain-size distribution, 
liquid limit, plasticity index, soil reaction, depth to 
bedrock, hardness of bedrock within 5 to 6 feet of the 
surface, soil wetness, depth to a seasonal high water 
table, slope, likelihood of flooding, natural soil structure 
aggregation, and soil density. Data were collected about 
kinds of clay minerals, mineralogy of the sand and silt 
fractions, and the kind of adsorbed cations. Estimates 
were made for erodibility, permeability, corrosivity, shrink- 
Swell potential, available water capacity, and other 
behavioral characteristics affecting engineering uses. 

This information can be used to (1) evaluate the 
potential of areas for residential, commercial, industrial, 
and recreation uses; (2) make preliminary estimates of 
construction conditions; (3) evaluate alternative routes 
for roads, streets, highways, pipelines, and underground 
cables; (4) evaluate alternative sites for sanitary landfills, 
septic tank absorption fields, and sewage lagoons; (5) 
plan detailed onsite investigations of soils and geology; 
(6) locate potential sources of gravel, sand, earthfill, and 
topsoil; (7) plan drainage systems, irrigation systems, 
ponds, terraces, and other structures for soil and water 
conservation; and (8) predict performance of proposed 
small structures and pavements by comparing the 
performance of existing similar structures on the same or 
similar soils. 

The information in the tables, along with the soil maps, 
the soil descriptions, and other data provided in this 
survey can be used to make additional interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 


Building Site Development 


Table 11 shows the degree and kind of soil limitations 
that affect shallow excavations, dwellings with and 
without basements, small commercial buildings, local 
roads and streets, and lawns and landscaping. The 
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limitations are considered s//ght if soil properties and site 
features are generally favorable for the indicated use 
and limitations are minor and easily overcome; moderate 
if soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are required. 
Special feasibility studies may be required where the soil 
limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. The ease of digging, 
filling, and compacting is affected by the depth to 
bedrock or a very firm dense layer, stone content, soil 
texture, and slope. The time of the year that excavations 
can be made is affected by the depth to a seasonal high 
water table and the susceptibility of the soil to flooding. 
The resistance of the excavation walls or banks to 
sloughing or caving is affected by soil texture and the 
depth to the water table. 

Dwellings and small commercial buildings are 
structures built on shallow foundations on undisturbed 
Soil. The load limit is the same as that for single-family 
dwellings no higher than three stories. Ratings are made 
for small commercial buildings without basements, for 
dwellings with basements, and for dwellings without 
basements. The ratings are based on soil properties, site 
features, and observed performance of the soils. A high 
water table, flooding, shrink-swell potential, and organic 
layers can cause the movement of footings. A high water 
table, depth to bedrock, large stones, slope, and flooding 
affect the ease of excavation and construction. 
Landscaping and grading that require cuts and fills of 
more than 5 to 6 feet are not considered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. They 
have a subgrade of cut or fill soil material, a base of 
gravel, crushed rock, or stabilized soil material, and a 
flexible or rigid surface. Cuts and fills are generally 
limited to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Depth to bedrock, a high water table, flooding, 
large stones, and slope affect the ease of excavating 
and grading. Soil strength (as inferred from the 
engineering classification of the soil), shrink-swell 
potential, frost action potential, and depth to a high 
water table affect the traffic supporting capacity. 

Lawns and landscaping require soils on which turf and 
ornamental trees and shrubs can be established and 
maintained. The ratings are based on soil properties, site 
features, and observed performance of the soils. Soil 
reaction, a high water table, depth to bedrock, the 
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available water capacity in the upper 40 inches, and the 
content of salts affect plant growth. Flooding, wetness, 
slope, stoniness, and the amount of sand, clay, or 
organic matter in the surface layer affect trafficability 
after vegetation is established. 


.Sanitary Facilitles 


Table 12 shows the degree and kind of soil limitations 
that affect septic tank absorption fields, sewage lagoons, 
and sanitary landfills. The limitations are considered 
slight if soil properties and site features are generally 
favorable for the indicated use and limitations are minor 
and easily overcome; moderate if soil properties or site 
features are not favorable for the indicated use and 
special planning, design, or maintenance is needed to 
overcome or minimize the limitations; and severe if soil 
properties or site features are so unfavorable or so 
difficult to overcome that special design, significant 
increases in construction costs, and possibly increased 
maintenance are required. 

Table 12 also shows the suitability of the soils for use 
as daily cover for landfills. A rating of good indicates that 
soil properties and site features are favorable for the use 
and good performance and low maintenance can be 
expected; fair indicates that soil properties and site 
features are moderately favorable for the use and one or 
more soil properties or site features make the soil less 
desirable than the soils rated good; and poor indicates 
that one or more soil properties or site features are 
unfavorable for the use and overcoming the unfavorable 
properties requires special design, extra maintenance, or 
costly alteration. 

Septic tank absorption fields are areas in which 
effluent from a septic tank is distributed into the soil 
through subsurface tiles or perforated pipe. Only that 
part of the soil between depths of 24 and 72 inches is 
evaluated. The ratings are based on soil properties, site 
features, and observed performance of the soils. 
Permeability, a high water table, depth to bedrock, and 
flooding affect absorption of the effluent. Large stones 
and bedrock interfere with installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
slope is excessive, or if the water table is near the 
surface. There must be unsaturated soil material beneath 
the absorption field to filter the effluent effectively. Many 
local ordinances require that this material be of a certain 
thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons should have a nearly level 
floor surrounded by cut slopes or embankments of 
compacted soil. Lagoons generally are designed to hold 
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the sewage within a depth of 2 to 5 feet. Nearly 
impervious soil material for the lagoon floor and sides is 
required to minimize seepage and contamination of 
ground water. 

Table 12 gives ratings for the natural soil that makes 
up the lagoon floor. The surface layer and, generally, 1 
or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. Considered in the 
ratings are slope, permeability, a high water table, depth 
to bedrock, flooding, large stones, and content of 
organic matter. 

Excessive seepage due to rapid permeability of the 
soil or a water table that is high enough to raise the level 
of sewage in the lagoon causes a lagoon to function 
unsatisfactorily. Pollution results if seepage is excessive 
or if floodwater overtops the lagoon. A high content of 
organic matter is detrimental to proper functioning of the 
lagoon because it inhibits aerobic activity. Slope and 
bedrock can cause construction problems, and large 
stones can hinder compaction of the lagoon floor. 

Sanitary landfills are areas where solid waste is 
disposed of by burying it in soil. There are two types of 
landfill—trench and area. In a trench landfill, the waste is 
placed in a trench. It is spread, compacted, and covered 
daily with a thin layer of soil excavated at the site. In an 
area landfill, the waste is placed in successive layers on 
the surface of the soil. The waste is spread, compacted, 
and covered daily with a thin layer of soil from a source 
away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
water pollution. Ease of excavation and revegetation 
needs to be considered. 

The ratings in table 12 are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, depth to bedrock, a high water table, slope, 
and flooding affect both types of landfill. Texture, stones 
and boulders, highly organic layers, soil reaction, and 
content of salts affect trench type landfills. Unless 
otherwise stated, the ratings apply only to that part of 
the soil within a depth of about 6 feet. For deeper 
trenches, a limitation rated slight or moderate may not 
be valid. Onsite investigation is needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 
difficult to spread; sandy soils are subject to soil blowing. 

After soil material has been removed, the soil material 
remaining in the borrow area must be thick enough over 
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bedrock or the water table to permit revegetation. The 
soil material used as final cover for a landfill should be 
suitable for plants. The surface layer generally has the 
best workability, more organic matter, and the best 
potential for plants. Material from the surface layer 
should be stockpiled for use as the final cover. 


Construction Materials 


Table 13 gives information about the soils as a source 
of roadfill, sand, gravel, and topsoil. The soils are rated 
good, fair, or poor as a source of roadfill and topsoil. 
They are rated as a probable or improbable source of 
sand and gravel (fig. 11). The ratings are based on soil 
properties and site features that affect the removal of 
the soil and its use as construction material. Normal 
compaction, minor processing, and other standard 
construction practices are assumed. Each soil is 
evaluated to a depth of 5 or 6 feet. 

Roadfill is soil material that is excavated in one place 
and used in road embankments in another place. In this 
table, the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 or 6 feet. It is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
their profile. The table showing engineering index 
properties provides detailed information about each soil 
layer. This information can help determine the suitability 
of each layer for use as roadfill. The performance of soil 
after it is stabilized with lime or cement is not considered 
in the ratings. 

The ratings are based on soil properties, site features, 
and observed performance of the soils. The thickness of 
suitable material is a major consideration. The ease of 
excavation is affected by large stones, a high water 
table, and slope. How well the soil performs in place 
after it has been compacted and drained is determined 
by its strength (as inferred from the engineering 
classification of the soil) and shrink-swell potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, low shrink-swell potential, few cobbles and 
Stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have moderate 
shrink-swell potential, slopes of 15 to 25 percent, ог 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They are wet, and the depth to 
the water table is less than 1 foot. They may have layers 
of suitable material, but the material is less than 3 feet 
thick. 
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Figure 11.—A plt exposure In an area of Kiva soils. The 
substratum Is a probable source of sand and gravel. 


Sand and gravel are natural aggregates suitable for 
commercial use with a minimum of processing. Sand and 
gravel are used in many kinds of construction. 
Specifications for each use vary widely. In table 13, only 
the probability of finding material in suitable quantity is 
evaluated. The suitability of the material for specific 
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purposes is not evaluated, nor are factors that affect 
excavation of the material. 

The properties used to evaluate the soil as a source of 
sand or gravel are gradation of grain sizes (as indicated 
by the engineering classification of the soil), the 
thickness of suitable material, and the content of rock 
fragments. Kinds of rock, acidity, and stratification are 
given in the soil series descriptions. Gradation of grain 
sizes is given in the table on engineering index 
properties. 

A soil rated as a probable source has a layer of clean 
sand or gravel or a layer of sand or gravel that is up to 
12 percent silty fines. This material must be at least 3 
feet thick and less than 50 percent, by weight, large 
stones. All other soils are rated as an improbable 
source. Coarse fragments of soft bedrock, such as shale 
and siltstone, are not considered to be sand and gravel. 

Торвой is used to cover an area so that vegetation 
can be established and maintained. The upper 40 inches 
of a soil is evaluated for use as topsoil. Also evaluated is 
the reclamation potential of the borrow area. 

Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
rock fragments, bedrock, and toxic material. 

Soils rated good have friable loamy material to a depth 
of at least 40 inches. They are free of stones and 
cobbles, have little or no gravel, and have slopes of less 
than 8 percent. They are low in content of soluble salts, 
are naturally fertile or respond well to fertilizer, and are 
not so wet that excavation is difficult. 

Soils rated fair аге sandy soils, loamy soils that һауе а 
relatively high content of clay, soils that have only 20 to 
40 inches of suitable material, soils that have an 
appreciable amount of gravel, stones, or soluble salts, or 
soils that have slopes of 8 to 15 percent. The soils are 
not so wet that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large amount 
of gravel, stones, or soluble salts, have slopes of more 
than 15 percent, or have a seasonal water table at or 
near the surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. Organic 
matter greatly increases the absorption and retention of 
moisture and nutrients for plant growth. 


Water Management 


Table 14 gives information on the soil properties and 
site features that affect water management. The degree 
and kind of soil limitations are given for pond reservoir 
areas and for embankments, dikes, and levees. The 
limitations are considered s/ight if soil properties and site 
features are generally favorable for the indicated use 
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and limitations are minor and are easily overcome; 
moderate if soil properties or site features are not 
favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome or 
minimize the limitations; and severe if soil properties or 
site features are so unfavorable or so difficult to 
overcome that special design, significant increase in 
construction costs, and possibly increased maintenance 
are required. 

This table also gives for each soil the restrictive 
features that affect drainage, irrigation, terraces and 
diversions, and grassed waterways. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have low 
seepage potential in the upper 60 inches. The seepage 
potential is determined by the permeability of the soil 
and the depth to fractured bedrock or other permeable 
material. Excessive slope can affect the storage capacity 
of the reservoir area. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, 
constructed to impound water or to protect land against 
overflow. In this table, the soils are rated as a source of 
material for embankment fill. The ratings apply to the soil 
material below the surface layer to a depth of about 5 
feet. It is assumed that soil layers will be uniformly mixed 
and compacted during construction. 

The ratings do not indicate the ability of the natural 
soil to support an embankment. Soil properties to a 
depth even greater than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to 
determine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable 
compaction characteristics. Unfavorable features include 
less than 5 feet of suitable material and a high content 
of stones or boulders, organic matter, or salts. A high 
water table affects the amount of usable material. It also 
affects trafficability. 

Drainage is the removal of excess surface and 
subsurface water from the soil. How easily and 
effectively the soil is drained depends on the depth to 
bedrock or to other layers that affect the rate of water 
movement; permeability; depth to a high water table or 
depth of standing water if the soil is subject to ponding; 
slope; susceptibility to flooding; subsidence of organic 
layers; and potential frost action. Excavating and grading 
and the stability of ditchbanks are affected by depth to 
bedrock, large stones, slope, and the hazard of cutbanks 
caving. The productivity of the soil after drainage is 
adversely affected by extreme acidity or by toxic 
substances in the root zone, such as salts. Availability of 
drainage outlets is not considered in the ratings. 

Irrigation is the controlled application of water to 
supplement rainfall and support plant growth. The design 
and management of an irrigation system are affected by 
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depth to the water table, the need for drainage, flooding, 
available water capacity, intake rate, permeability, 
erosion hazard, and slope. The construction of a system 
is affected by large stones and depth to bedrock. The 
performance of a system is affected by the depth of the 
root zone, the amount of salts, and soil reaction. 
Terraces and diversions are embankments or a 
combination of channels and ridges constructed across 
a slope to reduce erosion and conserve moisture by 
intercepting runoff. Slope, wetness, large stones, and 
depth to bedrock or to a cemented pan affect the 
construction of terraces and diversions. A restricted 
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rooting depth, a severe hazard of soil blowing or water 
erosion, an excessively coarse texture, and restricted 
permeability adversely affect maintenance. 

Grassed waterways are natural or constructed 
channels, generally broad and shallow, that conduct 
surface water to outlets at a nonerosive velocity. Large 
stones, wetness, slope, and depth to bedrock affect the 
construction of grassed waterways. A hazard of soil 
blowing, low available water capacity, restricted rooting 
depth, toxic substances such as salts, and restricted 
permeability adversely affect the growth and 
maintenance of the grass after construction. 


Soil Properties 
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Data relating to soil properties are collected during the 
course of the soil survey. The data and the estimates of 
soil and water features, listed in tables, are explained on 
the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some 
benchmark soils. Established standard procedures are 
followed. During the survey, many shallow borings are 
made and examined to identify and classify the soils and 
to delineate them on the soil maps. Samples are taken 
from some typical profiles and tested in the laboratory to 
determine grain-size distribution, plasticity, and 
compaction characteristics. These results are reported in 
table 18. 

Estimates of soil properties are based on field 
examinations, on laboratory tests of samples from the 
survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be estimated 
accurately by field observation, and help characterize 
key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classifications, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


Engineering Index Properties 


Table 15 gives estimates of the engineering 
classification and of the range of index properties for the 
major layers of each soil in the survey area. Most soils 
have layers of contrasting properties within the upper 5 
or 6 feet. 

Depth to the upper and lower boundaries of each layer 
is indicated. The range in depth and information on other 
properties of each layer are given for each soil series 
under "Soil Series and Their Morphology.” 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are defined 
according to percentages of sand, silt, and clay in the 
fraction of the soil that is less than 2 millimeters in 
diameter (fig. 12). "Loam,” for example, is soil that is 7 
to 27 percent clay, 28 to 50 percent silt, and less than 
52 percent sand. If the content of particles coarser than 
sand is as much as about 15 percent, an appropriate 
modifier is added, for example, “gravelly.” Textural terms 
are defined in the Glossary. 


percent sand 
—— 


Figure 12.—Percentages of clay, sllt, and sand in the basic USDA 
soil textural classes. 


Classification of the soils is determined according to 
the Unified soil classification system (2) and the system 
adopted by the American Association of State Highway 
and Transportation Officials (7). 

The Unified system classifies soils according to 
properties that affect their use as construction material. 
Soils are classified according to grain-size distribution of 
the fraction less than 3 inches in diameter and according 
to plasticity index, liquid limit, and organic matter 
content. Sandy and gravelly soils are identified as GW, 
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils 
as ML, CL, OL, MH, CH, and OH; and highly organic 
soils as PT. Soils exhibiting engineering properties of two 
groups can have a dual classification, for example, CL- 
ML. 

The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral soil 
that is less than 3 inches in diameter is classified in one 
of seven groups from A-1 through A-7 on the basis of 
grain-size distribution, liquid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in content 
of fines (silt and clay). At the other extreme, soils in 
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group A-7 are fine grained. Highly organic soils are 
classified in group A-8 on the basis of visual inspection. 

If laboratory data are available, the A-1, A-2, and A-7 
groups are further classified as A-1-a, A-1-b, A-2-4, A-2- 
5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional 
refinement, the suitability of a soil as subgrade material 
can be indicated by a group index number. Group index 
numbers range from 0 for the best subgrade material to 
20 or higher for the poorest. The AASHTO classification 
for soils tested, with group index numbers in 
parentheses, is given in table 18. 

Rock fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates determined 
mainly by converting volume percentage in the field to 
weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an ovendry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and 
in nearby areas and on estimates made in the field. 

Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a soil. The 
estimates are based on test data from the survey area or 
from nearby areas and on field examination. 

The estimates of grain-size distribution, liquid limit, and 
plasticity index are generally rounded to the nearest 5 
percent. Thus, if the ranges of gradation and Atterberg 
limits extend a marginal amount (1 or 2 percentage 
points) across classification boundaries, the classification 
in the marginal zone is omitted in the table. 


Physical and Chemical Properties 


Table 16 shows estimates of some characteristics and 
features that affect soil behavior. These estimates are 
given for the major layers of each soil in the survey area. 
The estimates are based on field observations and on 
test data for these and similar soils. 

Clay as a soil separate consists of mineral soil 
particles that are less than 0.002 millimeter in diameter. 
In this table, the estimated clay content of each major 
soil layer is given as a percentage, by weight, of the soil 
material that is less than 2 millimeters in diameter. 

The amount and kind of clay greatly affect the fertility 
and physical! condition of the soil. They determine the 
ability of the soil to adsorb cations and to retain 
moisture. They influence shrink-swell potential, 
permeability, and plasticity, the ease of soil dispersion, 
and other soil properties. The amount and kind of clay in 
a soil also affect tillage and earthmoving operations. 

Moist bulk density is the weight of soil (ovendry) per 
unit volume. Volume is measured when the soil is at field 
moisture capacity, that is, the moisture content at 1/3 
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bar moisture tension. Weight is determined after drying 
the soil at 105 degrees C. In this table, the estimated 
moist bulk density of each major soil horizon is 
expressed in grams per cubic centimeter of soil material 
that is less than 2 millimeters in diameter. Bulk density 
data are used to compute shrink-swell potential, 
available water capacity, total pore space, and other soil 
properties. The moist bulk density of a soil indicates the 
pore space available for water and roots. A bulk density 
of more than 1.6 can restrict water storage and root 
penetration. Moist bulk density is influenced by texture, 
kind of clay, content of organic matter, and soil structure. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of downward 
movement of water when the soil is saturated. They are 
based on soil characteristics observed in the field, 
particularly structure, porosity, and texture. Permeability 
is considered in the design of soil drainage systems, 
septic tank absorption fields, and construction where the 
rate of water movement under saturated conditions 
affects behavior. 

Available water capacity refers to the quantity of water 
that the soil is capable of storing for use by plants. The 
capacity for water storage is given in inches of water per 
inch of soil for each major soil layer. The capacity varies, 
depending on soil properties that affect the retention of 
water and the depth of the root zone. The most 
important properties are the content of organic matter, 
soil texture, bulk density, and soil structure. Available 
water capacity is an important factor in the choice of 
plants or crops to be grown and in the design and 
management of irrigation systems. Available water 
capacity is not an estimate of the quantity of water 
actually available to plants at any given time. 

Soil reaction is a measure of acidity or alkalinity and is 
expressed as a range in pH values. The range in pH of 
each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory 
analyses. Soil reaction is important in selecting crops 
and other plants, in evaluating soil amendments for 
fertility and stabilization, and in determining the risk of 
corrosion. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and type 
of clay minerals in the soil. The size of the load on the 
soil and the magnitude of the change in soil moisture 
content influence the amount of swelling of soils in 
place. Laboratory measurements of swelling of 
undisturbed clods were made for many soils. For others, 
swelling was estimated on the basis of the kind and 
amount of clay minerals in the soil and on 
measurements of similar soils. 

If the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to 
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buildings, roads, and other structures. Special design is 
often needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 
millimeters in diameter. The classes are /ow, a change of 
less than 3 percent; moderate, 3 to 6 percent; and high, 
more than 6 percent. Very high, greater than 9 percent, 
is sometimes used. 

Erosion factor K indicates the susceptibility of a soil to 
sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Equation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of silt sand, and 
organic matter (up to 4 percent) and on soil structure 
and permeability. Values of K range from 0.05 to 0.69. 
The higher the value, the more susceptible the soil is to 
sheet and rill erosion by water. 

Erosion factor T is an estimate of the maximum 
average annual rate of soil erosion by wind or water that 
can occur without affecting crop productivity over a 
sustained period. The rate is in tons per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties affecting their resistance to soil 
blowing in cultivated areas. The groups indicate the 
susceptibility to soil blowing. Soils are grouped according 
to the following distinctions: 

1. Sands, coarse sands, fine sands, and very fine 
sands. These soils are generally not suitable for crops. 
They are extremely erodible, and vegetation is difficult to 
establish. 

2. Loamy sands, loamy fine sands, and loamy very 
fine sands. These soils are very highly erodible. Crops 
can be grown if intensive measures to control soil 
blowing are used. 

3. Sandy loams, coarse sandy loams, fine sandy 
loams, and very fine sandy loams. These soils are highly 
erodible. Crops can be grown if intensive measures to 
control soil blowing are used. 

4L. Calcareous loamy soils that are less than 35 
percent clay and more than 5 percent finely divided 
calcium carbonate. These soils are erodible. Crops can 
be grown if intensive measures to control soil blowing 
are used. 

4. Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible. Crops can be grown if measures to 
control soil blowing are used. 

5. Loamy soils that are less than 20 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 
percent finely divided calcium carbonate. These soils are 
slightly erodible. Crops can be grown if measures to 
control soil blowing are used. 
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6. Loamy soils that are 20 to 35 percent clay and 
less than 5 percent finely divided calcium carbonate, 
except silty clay loams. These soils are very slightly 
erodible. Crops can easily be grown. 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible. Crops can easily 
be grown. 

8. Stony or gravelly soils and other soils not subject 
to soil blowing. 

Organic matter is the plant and animal residue in the 
soil at various stages of decomposition. In table 16, the 
estimated content of organic matter is expressed as a 
percentage, by weight, of the soil material that is less 
than 2 millimeters in diameter. 

The content of organic matter of a soil can be 
maintained or increased by returning crop residue to the 
soil. Organic matter affects the available water capacity, 
infiltration rate, and tilth. It is a source of nitrogen and 
other nutrients for crops. 


Soil and Water Features 


Table 17 gives estimates of various soil and water 
features. The estimates are used in land use planning 
that.involves engineering considerations. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped 
according to the intake of water when the soils are 
thoroughly wet and receive precipitation from long- 
duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low runoff 
potential) when thoroughly wet. These consist mainly of 
deep, well drained to excessively drained sands or 
gravelly sands. These soils have a high rate of water 
transmission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water 
transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clays that have a high shrink-swell potential, 
soils that have a permanent high water table, soils that 
have a claypan or clay layer at or near the surface, and 
soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission. 
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If a soil is assigned to two hydrologic groups in table 
17, the first letter is for drained areas and the second is 
for undrained areas. 

Flooding, the temporary inundation of an area, is 
caused by overflowing streams or by runoff from 
adjacent slopes. Water standing for short periods after 
rainfall or snowmelt is not considered flooding, nor is 
water in swamps and marshes. 

Table 17 gives the frequency and duration of flooding 
and the time of year when flooding is most likely. 

Frequency, duration, and probable dates of occurrence 
are estimated. Frequency is expressed as none, rare, 
occasional, and frequent. Моле means that flooding is 
not probable; rare that it is unlikely but possible under 
unusual weather conditions; occasional that it occurs, on 
the average, once or less in 2 years; and frequent that it 
occurs, on the average, more than once in 2 years. 
Duration is expressed as very brief if less than 2 days, 
brief if 2 to 7 days, and /ong if more than 7 days. 
Probable dates are expressed in months; November- 
May, for example, means that flooding can occur during 
the period November through May. 

The information is based on evidence in the soil 
profile, namely thin strata of gravel, sand, silt, or clay 
deposited by floodwater; irregular decrease in organic 
matter content with increasing depth; and absence of 
distinctive horizons that form in soils that are not subject 
to flooding. 

Also considered are local information about the extent 
and levels of flooding and the relation of each soil on 
the landscape to historic floods. Information on the 
extent of flooding based on soil data is less specific than 
that provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 

High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The depth to a 
seasonal high water table applies to undrained soils. The 
estimates are based mainly on the evidence of a 
saturated zone, namely grayish colors or mottles in the 
soil. Indicated in table 17 are the depth to the seasonal 
high water table; the kind of water table—that is, 
perched or apparent; and the months of the year that 
the water table commonly is high. A water table that is 
seasonally high for less than 1 month is not indicated in 
table 17. 

An apparent water table is a thick zone of free water 
in the soil. It is indicated by the level at which water 
stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. A perched 
water table is water standing above an unsaturated 
zone. In places an upper, or perched, water table is 
separated from a lower one by a dry zone. 

Only saturated zones within a depth of about 6 feet 
are indicated. A plus sign preceding the range in depth 
indicates that the water table is above the surface of the 
soil. The first numeral in the range indicates how high 
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the water rises above the surface. The second numeral 
indicates the depth below the surface. 

Depth to bedrock is given if bedrock is within a depth 
of 5 feet. The depth is based on many soil borings and 
on observations during soil mapping. The rock is either 
soft or hard. If the rock is soft or fractured, excavations 
can be made with trenching machines, backhoes, or 
small rippers. If the rock is hard or massive, blasting or 
special equipment generally is needed for excavation. 

Subsidence is the settlement of organic soils or of 
saturated mineral soils of very low density. Subsidence 
results from either desiccation and shrinkage or oxidation 
of organic material, or both, following drainage. 
Subsidence takes place gradually, usually over a period 
of several years. Table 17 shows the expected total 
subsidence, which usually is a result of oxidation. 

Not shown in the table is subsidence caused by an 
imposed surface load or by the withdrawal of ground 
water throughout an extensive area as a result of 
lowering the water table. 

Potential frost action is the likelihood of upward or 
lateral expansion of the soil caused by the formation of 
segregated ice lenses (frost heave) and the subsequent 
collapse of the soil and loss of strength on thawing. 
Frost action occurs when moisture moves into the 
freezing zone of the soil. Temperature, texture, density, 
permeability, content of organic matter, and depth to the 
water table are the most important factors considered in 
evaluating the potential for frost action. It is assumed 
that the soil is not insulated by vegetation or snow and is 
not artificially drained. Silty and highly structured clayey 
soils that have a high water table in winter are the most 
susceptible to frost action. Well drained, very gravelly, or 
very sandy soils are the least susceptible. Frost heave 
and low soil strength during thawing cause damage 
mainly to pavements and other rigid structures. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel is related to such factors as 
soil moisture, particle-size distribution, acidity, and 
electrical conductivity of the soil. The rate of corrosion of 
concrete is based mainly on the sulfate content, texture, 
moisture content, and acidity of the soil. Special site 
examination and design may be needed if the 
combination of factors creates a severe corrosion 
environment. The steel in installations that intersect soil 
boundaries or soil layers is more susceptible to corrosion 
than steel in installations that are entirely within one kind 
of soil or within one soil layer. 

For uncoated steel, the risk of corrosion, expressed as 
low, moderate, or high, is based on soil drainage class, 
total acidity, electrical resistivity near field capacity, and 
electrical conductivity of the saturation extract. 

For concrete, the risk of corrosion is also expressed 
as /ow, moderate, or high. It is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 
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Engineering Index Test Data 


Table 18 shows laboratory test data for several 
pedons sampled at carefully selected sites in the survey 
area. The pedons are representative of the series 
described in the section "Soil Series and Their 
Morphology.” The soil samples were tested by the 
Wisconsin Department of Transportation, Division of 
Highways and Transportation Facilities. 

The testing methods generally are those of the 
American Association of State Highway and 
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Transportation Officials (AASHTO) or the American 
Society for Testing and Materials (ASTM). 

The tests and methods are AASHTO classification—M 
145 (AASHTO), D 3282 (ASTM); Unified classification— 
D 2487 (ASTM); Mechanical analysis—T 88 (AASHTO), 
D 2217 (ASTM); Liquid limit 一 T 89 (AASHTO), D 423 
(ASTM); Plasticity index—T 90 (AASHTO), D 424 
(ASTM); and Moisture density, Method A—T 99 
(ААЗНТО), D 698 (ASTM). 
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Classification of the Soils 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories (70). 
Beginning with the broadest, these categories are the 
order, suborder, great group, subgroup, family, and 
series. Classification is based on soil properties 
observed in the field or inferred from those observations 
or from laboratory measurements. Table 19 shows the 
classification of the soils in the survey area. The 
categories are defined in the following paragraphs. 

ORDER. Ten soil orders are recognized. The 
differences among orders reflect the dominant soil- 
forming processes and the degree of soil formation. 
Each order is identified by a word ending in so/. An 
example is Alfisol. 

SUBORDER. Each order is divided into suborders 
primarily on the basis of properties that influence soil 
genesis and are important to plant growth or properties 
that reflect the most important variables within the 
orders. The last syllable in the name of a suborder 
indicates the order. An example is Boralf (Bor, meaning 
cool, plus a/f, from Alfisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, 
arrangement, and degree of development of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and by a prefix that indicates a property of 
the soil. An example is Glossoboralfs (G/oss, meaning 
tongued, plus bora/f, the suborder of the Alfisols that has 
a frigid temperature regime). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are 
transitions to other orders, suborders, or great groups. 
Extragrades have some properties that are not 
representative of the great group but do not indicate 
transitions to any other known kind of soil. Each 
subgroup is identified by one or more adjectives 
preceding the name of the great group. The adjective 
Typic identifies the subgroup that typifies the great 
group. An example is Typic Glossoboralfs. 

FAMILY. Families are established within a subgroup on 
the basis of physical and chemical properties and other 
characteristics that affect management. Mostly the 
properties are those of horizons below plow depth where 
there is much biological activity. Among the properties 


and characteristics considered are particle-size class, 
mineral content, temperature regime, depth of the root 
zone, consistence, moisture equivalent, slope, and 
permanent cracks. A family name consists of the name 
of a subgroup preceded by terms that indicate soil 
properties. An example is fine-loamy, mixed Typic 
Glossoboralfs. 

SERIES. The series consists of soils that have similar 
horizons in their profile. The horizons are similar in color, 
texture, structure, reaction, consistence, mineral and 
chemical composition, and arrangement in the profile. 
The texture of the surface layer or of the substratum can 
differ within a series. 


Soil Series and Their Morphology 


In this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. A pedon, a small 
three-dimensional area of soil, that is typical of the series 
in the survey area is described. The detailed description 
of each soil horizon follows standards in the 507 Survey 
Manual (8). Many of the technical terms used in the 
descriptions are defined in 507 Taxonomy (10). Unless 
otherwise stated, colors in the descriptions are for moist 
soil. Following the pedon description is the range of 
important characteristics of the soils in the series. 

The map units of each soil series are described in the 
section "Detailed Soil Map Units.” 


Alpena Series 


The Alpena series consists of deep, excessively 
drained, very rapidly permeable soils on kames and 
eskers. These soils formed in about 10 inches of gravelly 
and loamy deposits underlain by stratified sand and very 
gravelly sand. Slope ranges from 20 to 35 percent. 

Typical pedon of Alpena gravelly sandy loam, 20 to 35 
percent slopes, 270 feet south and 600 feet east of the 
northwest corner of sec. 4, T. 29 N., R. 19 E. 


A—0 to 4 inches; very dark gray (10YR 3/1) gravelly 
sandy loam, dark brown (10YR 4/3) dry; weak 
medium granular structure; very friable; common 
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roots; about 25 percent pebbles; neutral; clear 
smooth boundary. 

Bw—4 to 8 inches; dark brown (10YR 4/3) very gravelly 
sandy loam; moderate medium subangular blocky 
structure; very friable; few roots; about 45 percent 
pebbles; neutral; clear wavy boundary. 

2C—8 to 60 inches; brawn (10YR 5/3) stratified sand 
and very gravelly sand; single grain; loose; about 50 
percent pebbles and 10 percent cobbles; slightly 
effervescent; moderately alkaline. 


The solum is 4 to 8 inches thick. The content of 
pebbles ranges from 15 to 35 percent in the A horizon 
and from 35 to 50 percent in the Bw and 2C horizons. 
The content of cobbles ranges from 0 to 10 percent in 
the 2C horizon. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. The Bw horizon has value of 3 or 4 and chroma of 2 
to 6. It is sandy loam, loamy sand, or the gravelly or very 
gravelly analogs of these textures. The 2C horizon has 
value of 5 or 6 and chroma of 3 or 4. 


Bonduel Series 


The Bonduel series consists of moderately deep, 
somewhat poorly drained, moderately permeable soils on 
ground moraines. These soils formed in loamy till 
underlain by dolomite. Slope ranges from 0 to 3 percent. 

Typical pedon of Bonduel loam, 0 to 3 percent slopes, 
1,000 feet south and 700 feet east of the northwest 
corner of sec. 16, T. 26 N., R. 19 E. 


Ap 一 0 % 8 inches; very dark gray (10YR 3/1) loam, gray 
(10YR 5/1) dry; moderate medium granular 
structure; friable; many roots; neutral; abrupt wavy 
boundary. 

BE 一 8 to 14 inches; dark brown (7.5YR 4/4) loam; 
common medium prominent strong brown (7.5YR 
5/8) and few fine distinct pinkish gray (7.5YR 6/2) 
mottles; weak medium subangular blocky structure; 
friable; many roots; mildly alkaline; gradual wavy 
boundary. 

Bti—14 to 20 inches; brown (7.5YR 5/4) loam; common 
medium distinct pinkish gray (7.5YR 6/2) and 
common medium prominent strong brown (7.5YR 
5/8) mottles; moderate medium subangular blocky 
structure; friable; many roots; few distinct clay films 
on faces of peds; about 2 percent dolomitic pebbles; 
mildly alkaline; gradual wavy boundary. 

Bt2—20 to 25 inches; brown (7.5YR 5/4) loam; common 
medium distinct pinkish gray (7.5YR 6/2) and 
common medium prominent strong brown (7.5YR 
5/8) mottles; weak medium subangular blocky 
structure; friable; few faint clay films on faces of 
peds; about 5 percent dolomitic pebbles; mildly 
alkaline; clear irregular boundary. 

C—25 to 37 inches; light brown (7.5YR 6/4) loam; 
common medium prominent strong brown (7.5YR 
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5/8) and few medium distinct pinkish gray (7.5YR 
6/2) mottles; massive; about 5 percent dolomitic 
pebbles; friable; violently effervescent; mildly 
alkaline; abrupt wavy boundary. 

R—37 inches; light gray (10YR 6/1) dolomite. 


The thickness of the solum and the depth to dolomite 
range from 20 to 40 inches. The content of pebbles 
ranges from 0 to 5 percent in the upper part of the 
solum and from 5 to 15 percent in the lower part. 

The Ap horizon has value of 2 or 3 and chroma of 1 or 
2. Some pedons have an E horizon. The BE horizon has 
hue of 5YR, 7.5YR, ог 10YR. The Bt horizon has hue of 
SYR or 7.5YR, value of 4 or 5, and chroma of 3 or 4. It is 
loam, silt loam, clay loam, or sandy clay loam. Some 
pedons have a BC horizon. The C horizon has hue of 
7.5YR or 10YR, value of 4 to 6, and chroma of 3 or 4. It 
is loam or sandy loam. 


Brevort Seríes 


The Brevort series consists of deep, poorly drained 
and very poorly drained soils on ground moraines and 
glacial lake plains. These soils formed in sandy mantle 
underlain by loamy till or loamy or silty lacustrine 
deposits. They are rapidly permeable in the upper part 
and moderately slowly permeable in the lower part. 
Slope ranges from 0 to 2 percent. 

Typical pedon of Brevort mucky loamy sand, 0 to 2 
percent slopes, 2,350 feet west and 200 feet south of 
the northeast corner of sec. 1, T. 27 N., R. 20 E. 


Ap 一 0 109 inches; black (10YR 2/1) mucky loamy sand, 
dark gray (10YR 4/1) dry; weak medium subangular 
structure; very friable; common roots; neutral; abrupt 
smooth boundary. 

Cg1—9 to 35 inches; grayish brown (10YR 5/2) sand; 
common fine prominent strong brown (7.5YR 4/6) 
mottles; single grain; loose; few roots; neutral; clear 
wavy boundary. 

Са2--35 to 60 inches; brown (7.5YR 5/2) silt loam; few 
fine prominent strong brown (7.5YR 5/8) mottles; 
massive; friable; mildly alkaline. 


The thickness of the sandy mantle ranges from 20 to 
40 inches. The A horizon has value of 2 ог 3. The Са! 
horizon has value of 4 to 6 and chroma of 1 to 4. It is 
sand, fine sand, loamy sand, or loamy fine sand. The 
Са2 horizon has hue of SYR, 7.БҮН, or 10YR, value of 
4 or 5, and chroma of 2 to 4. It is loam, clay loam, silty 
clay loam, or silt loam. 


Cormant Series 


The Cormant series consists of deep, poorly drained 
and very poorly drained, rapidly permeable soils on 
outwash plains and glacial lake plains. These soils 
formed in sandy deposits. Slope is O to 1 percent. 
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Typical pedon of Cormant loamy fine sand, 0 to 1 
percent slopes, 600 feet west and 60 feet north of the 
southeast corner of sec. 36, T. 28 N., R. 21 E. 


А—0 to 9 inches; very dark gray (10YR 3/1) loamy fine 
sand, gray (10YR 5/1) dry; weak medium granular 
structure; friable; common roots; neutral; abrupt 
smooth boundary. 

Cg1 一 9 to 18 inches; dark grayish brown (2.5Y 4/2) fine 
sand; common fine prominent yellowish red (SYR 
4/6) mottles; single grain; loose; common roots; 
slightly acid; clear wavy boundary. 

Cg2—18 to 35 inches; grayish brown (2.5Y 5/2) fine 
sand; common fine prominent strong brown (7.5YR 
5/8) mottles; single grain; loose; slightly acid; clear 
wavy boundary. 

Cg3—35 to 60 inches; grayish brown (2.5Y 5/2) fine 
sand; few fine prominent strong brown (7.5YR 5/8) 
mottles; single grain; loose; neutral. 


Some pedons have an O surface horizon, which is as 
much as 4 inches thick. The A horizon has value of 2 or 
3 and chroma of 1 or 2. The Cg horizon has value of 4 
or 5 and chroma of 1 or 2. 


Ensley Series 


The Ensley series consists of deep, poorly drained and 
very poorly drained soils on ground moraines. These 
soils formed in calcareous, loamy till. They are 
moderately permeable in the upper part and moderately 
rapidly permeable in the lower part. Slope ranges from 0 
to 2 percent. 

Typical pedon of Ensley mucky loam, 0 to 2 percent 
slopes, 570 feet east and 390 feet north of the 
southwest corner of sec. 8, T. 28 N., R. 19 E. 


Ap—0 to 7 inches; black (10YR 2/1) mucky loam, very 
dark gray (10YR 3/1) dry; weak fine granular 
structure; about 5 percent pebbles; friable; many 
roots; neutral; abrupt smooth boundary. 

EB—7 to 12 inches; grayish brown (2.5Y 5/2) silt loam; 
common fine prominent reddish yellow (7.5YR 6/6) 
mottles; weak thin platy structure; friable; about 5 
percent pebbles; many roots; neutral; abrupt wavy 
boundary. 

Bw1—12 to 16 inches; dark brown (7.5YR 4/4) sandy 
loam; many medium distinct yellowish red (5YR 4/6) 
and few fine distinct reddish gray (5YR 5/2) mottles; 
moderate thick platy structure; firm; about 5 percent 
pebbles; common roots; neutral; gradual wavy 
boundary. 

Bw2—16 to 23 inches; reddish brown (5YR 5/3) sandy 
loam; many medium faint reddish brown (5YR 4/4) 
and common medium prominent red (2.5YR 4/6) 
mottles; moderate coarse subangular blocky 
structure; firm; about 5 percent pebbles; few roots; 
mildly alkaline; gradual wavy boundary. 
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Bw3—23 to 27 inches; reddish brown (5YR 4/4) sandy 
loam; common medium prominent yellowish red 
(5YR 5/8) and few fine distinct brown (7.5YR 5/2) 
mottles; moderate medium subangular blocky 
structure; firm; about 5 percent pebbles; mildly 
alkaline; gradual wavy boundary. 

C1—27 to 30 inches; brown (7.5YR 5/4) sandy loam; 
many medium prominent strong brown (7.5YR 5/8) 
mottles; massive; friable; about 5 percent pebbles; 
mildly alkaline; clear wavy boundary. 

C2—30 to 60 inches; reddish brown (5YR 5/3) sandy 
loam; common fine prominent yellowish red (5YR 
4/6) mottles; massive; friable; about 5 percent 
pebbles; mildly alkaline. 


The thickness of the solum ranges from 18 to 27 
inches. The content of pebbles ranges from 1 to 10 
percent throughout the profile. 

The A horizon has chroma of 1 or 2. The EB horizon 
has hue of 10YR or 2.5Y and value of 4 or 5. The Bw1 
and Bw2 horizons are loam or sandy loam. The Bw1 
horizon has hue of 10YR or 7.5YR, value of 4 to 6, and 
chroma of 3 to 6. The Bw2 horizon has hue of 5YR or 
7.5YR, value of 4 to 6, and chroma of 3 to 6. Some 
pedons do not have а Bw3 horizon. The C horizon has 
hue of 7.5YR or 5YR and chroma of 2 to 4. 


Fairport Series 


The Fairport series consists of moderately deep, well 
drained, moderately permeable soils on ground 
moraines. These soils formed in loamy till underlain by 
dolomite. Slope ranges from 2 to 12 percent. 

These soils are taxadjuncts to the Fairport series 
because they have tongues of soil material from the E 
horizon that extend into the Bt horizon. This difference, 
however, does not affect the usefulness or behavior of 
the soils. 

Typical pedon of Fairport fine sandy loam, 6 to 12 
percent slopes, 2,100 feet east and 1,570 feet north of 
the southwest corner of sec. 35, T. 29 N., R. 18 E. 


Ap 一 0 to 8 inches; very dark grayish brown (10YR 3/2) 
fine sandy loam, grayish brown (10YR 5/2) dry; 
moderate medium granular structure; friable; few 
roots; few pebbles; mildly alkaline; abrupt smooth 
boundary. 

Е/В--8 to 14 inches; about 70 percent tongues of brown 
(10YR 5/3) fine sandy loam (E), light gray (10YR 
7/2) dry; weak thin platy structure; friable; dark 
reddish brown (5YR 3/4) loam (Bt); moderate 
medium subangular blocky structure; friable; few 
pebbles; mildly alkaline; clear маму boundary. 

Bt—14 to 26 inches; dark reddish brown (5YR 3/4) 
loam; moderate medium subangular blocky 
structure; firm; few distinct clay films on vertical 
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faces of peds; mildly alkaline; gradual wavy 
boundary. 

BC—26 to 34 inches; reddish brown (5YR 5/4) sandy 
loam; moderate medium subangular blocky 
structure; friable; mildly alkaline; abrupt smooth 
boundary. 

R—34 inches; dolomite. 


The thickness of the solum and the depth to dolomite 
range from 20 to 40 inches. The content of pebbles 
ranges from 0 to 10 percent throughout the profile. 

The Ap horizon has hue of 10YR or 7.5YR. Some 
pedons have an E horizon. These soils have an E/B 
horizon or a B/E horizon, or both. The E part has hue of 
10YR or 7.5YR, value of 4 to 6, and chroma of 2 or 3. 
The B part has colors and textures similar to those of 
the Bt horizon. The Bt horizon has value of 3 or 4. It is 
clay loam, loam, or sandy clay loam. The BC horizon has 
value of 4 or 5 and chroma of 4 to 6. It is loam or sandy 
loam. Some pedons have a C horizon, which has colors 
and textures similar to those of the BC horizon. 


Fence Series 


The Fence series consists of deep, well drained, 
moderately slowly permeable soils on glacial lake plains. 
These soils formed in ioamy glaciolacustrine deposits. 
Slope ranges from 2 to 12 percent. 

Typical pedon of Fence very fine sandy loam, 2 to 6 
percent siopes, 2,390 feet south and 1,320 feet east of 
the northwest corner of sec. 23, T. 26 N., R. 20 E. 


Ap 一 0 to 7 inches; dark brown (10YR 3/3) very fine 
sandy loam, brown (10ҮН 5/3) dry; moderate 
medium granular structure; friable; common roots; 
slightly acid; abrupt smooth boundary. 

Bs—7 to 11 inches; brown (7.5YR 4/4) very fine sandy 
loam; moderate medium subangular blocky 
structure; friable; common roots; slightly acid; clear 
wavy boundary. 

E—11 to 13 inches; brown (7.5YR 5/2) very fine sandy 
loam, pinkish gray (7.5YR 7/2) dry; moderate 
medium subangular blocky structure; friable; 
common roots; slightly acid; clear wavy boundary. 

E/B—13 to 19 inches; about 60 percent tongues of 
brown (7.5YR 5/2) very fine sandy loam (E), pinkish 
gray (7.5YR 7/2) dry; reddish brown (5YR 4/4) silt 
loam (Bt); moderate medium subangular blocky 
structure; friable; few roots; slightly acid; clear wavy 
boundary. 

Bt 一 19 to 33 inches; reddish brown (SYR 4/4) silt loam; 
moderate medium subangular blocky structure; 
friable; few faint clay bridges between mineral 
grains; few roots; slightly acid; clear wavy boundary. 

C—33 to 60 inches; brown (7.5YR 5/4) stratified silt and 
very fine sand; massive; very friable; medium acid. 


The thickness of the solum ranges from 28 to 39 
inches. The Ap horizon has hue of 7.5YR or 10YR and 
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chroma of 2 or 3. The Bs and E horizons are very fine 
sandy loam or silt loam. The Bs horizon has value of 4 
or 5 and chroma of 3 or 4. The E horizon has value of 5 
or 6 and chroma of 2 to 4. These soils have an E/B 
horizon or a B/E horizon, or both. These horizons have 
colors and textures similar to those of the E and Bt 
horizons. The Bt horizon has hue of 5YR or 7.5YR and 
chroma of 4 to 6. It is very fine sandy loam or silt loam. 
The C horizon has value of 4 or 5 and chroma of 3 to 6. 
It is silt, silt loam, or very fine sand and is commonly 
Stratified. 


losco Series 


The losco series consists of deep, somewhat poorly 
drained soils on ground moraines and glacial lake plains. 
These soils formed in a sandy mantle and in the 
underlying loamy deposits. They are rapidly permeable in 
the upper part and moderately permeable in the lower 
part. Slope ranges from 0 to 3 percent. 

Typical редоп of losco loamy fine sand, 0 to 3 percent 
slopes, 1,600 feet south and 1,400 feet east of the 
northwest corner of sec. 20, T. 27 N., R. 20 E. 


Ap 一 0 to 10 inches; very dark brown (10YR 2/2) loamy 
fine sand, grayish brown (10 YR 5/2) dry; weak fine 
granular structure; very friable; common roots; 
slightly acid; abrupt smooth boundary. 

Bs—10 to 23 inches; dark brown (7.5YR 4/4) loamy fine 
sand; few fine faint strong brown (7.5YR 5/6) 
mottles; weak medium subangular blocky structure; 
very friable; few roots; neutral; abrupt wavy 
boundary. 

2Bt—23 to 34 inches; brown (7.5YR 4/4) loam; common 
medium prominent strong brown (7.5YR 5/8) 
mottles; moderate medium subangular blocky 
structure; friable; few roots; few faint clay films on 
faces of peds; mildly alkaline; clear wavy boundary. 

2C—34 to 60 inches; reddish brown (5YR 5/4) sandy 
loam; common medium prominent strong brown 
(7.5YR 5/8) mottles; massive; friable; strongly 
effervescent; moderately alkaline. 


The thickness of the sandy mantle ranges from 20 to 
40 inches. The Ap horizon has value of 2 or 3 and 
chroma of 1 or 2. Some pedons have an E horizon. This 
horizon has hue of 7.5YR ог 10YR, value of 5 or 6, and 
chroma of 1 or 2. It is loamy sand, sand, fine sand, or 
loamy fine sand. The Bs horizon has hue of 5YR, 7.5YH, 
or 10YR, value of 4 or 5, and chroma of 4 to 6. It is fine 
sand, sand, or loamy fine sand. Some pedons have an E 
horizon below the Bs horizon. This E horizon has hue of 
7.5YR or 10YR, value of 5 or 6, and chroma of 2 or 3. It 
is sand, loamy sand, or fine sand. 

The 2Bt horizon has hue of 5YR or 7.5YR and value 
and chroma of 4 or 5. It is loam, sandy clay loam, or fine 
sandy loam. The 2C horizon has hue of 5YR, 7.5YR, or 
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10YR, value of 4 or 5, and chroma of 2 to 4. It is loam or 
sandy loam. 


Kennan Series 


The Kennan series consists of deep, well drained soils 
on ground moraines and end moraines. These soils 
formed in sandy loam or loamy sand till. They are 
moderately permeable in the upper part and moderately 
rapidly permeable in the lower part. Slope ranges from 2 
to 30 percent. 

These soils are taxadjuncts because the color of the 
tongues of E material that extend into the Bt horizon 
does not meet all of the requirements specified for the 
Kennan series. This difference, however, does not affect 
the usefulness or behavior of the soils. 

Typical pedon of Kennan fine sandy loam, 6 to 15 
percent slopes, 100 feet east and 50 feet south of the 
northwest corner of sec. 31, T. 30 N., R. 17 E. 


A—0 to 3 inches; black (10YR 2/1) fine sandy loam, 
very dark grayish brown (10YR 3/2) dry; weak fine 
granular structure; friable; about 5 percent pebbles; 
common roots; medium acid; abrupt smooth 
boundary. 

E—3 to 5 inches; brown (10YR 4/3) fine sandy loam, 
grayish brown (10YR 5/2) dry; weak medium platy 
structure; friable; about 5 percent pebbles; common 
roots; medium acid; abrupt wavy boundary. 

Bs 一 5 to 14 inches; dark brown (7.5YR 4/4) fine sandy 
loam; weak medium subangular blocky structure; 
friable; about 5 percent pebbles; few roots; slightly 
acid; abrupt wavy boundary. 

E/B—14 to 19 inches; about 70 percent tongues of 
brown (7.5YR 5/4) fine sandy loam (E); weak 
medium subangular blocky structure; friable; dark 
brown (7.5YR 4/4) sandy loam (Bt); moderate 
medium subangular blocky structure; friable; about 5 
percent pebbles; few roots; slightly acid; clear wavy 
boundary. 

B/E—19 to 35 inches; about 60 percent dark brown 
(7.5YR 4/4) sandy loam (Bt); moderate medium 
subangular blocky structure; friable; few faint clay 
bridges between mineral grains; tongues of brown 
(7.5YR 5/4) fine sandy loam (E); about 10 percent 
pebbles; few roots; slightly acid; clear wavy 
boundary. 

Bt 一 35 to 48 inches; reddish brown (5YR 4/4) sandy 
loam; moderate medium subangular blocky 
structure; friable; few distinct clay bridges between 
mineral grains; about 10 percent pebbles; slightly 
acid; clear wavy boundary. 

С—48 to 60 inches; reddish brown (5YR 4/4) sandy 
loam; massive; friable; about 10 percent pebbles; 
slightly acid. 


The thickness of the solum ranges from 35 to 50 
inches. The content of pebbles ranges from 5 to 15 
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percent throughout the profile, and the content of 
cobbles ranges from 0 to 10 percent. 

The А horizon has hue of 7.5YR or 10YR, value of 2 
or 3, and chroma of 1 or 2. The E horizon has hue of 
7.5YR or 10YR and chroma of 2 or 3. It is sandy loam, 
fine sandy loam, or loamy sand. The Bs horizon has 
value and chroma of 3 or 4. These soils have an E/B 
horizon or a B/E horizon, or both. The E part has value 
of 4 to 6 and chroma of 2 to 4. The Bt part has hue of 
5YR or 7.5YR and value of 4 or 5. The Bt horizon has 
chroma of 3 to 5. The C horizon has hue of 5YR or 
7.SYR. It is sandy loam or loamy sand. 


Keweenaw Series 


The Keweenaw series consists of deep, well drained, 
moderately permeable and moderately rapidly permeable 
soils on end moraines and ground moraines. These soils 
formed in sandy and loamy drift. Slope ranges from 2 to 
35 percent. 

Typical pedon of Keweenaw loamy fine sand, 2 to 6 
percent slopes, 2,600 feet east and 390 feet south of 
the northwest corner of sec. 4, T. 32 N., R. 17 E. 


А—0 10 3 inches; dark brown (7.5YR 3/2) loamy fine 
sand, brown (7.5YR 4/2) dry; weak fine granular 
structure; very friable; many roots; medium acid; 
abrupt smooth boundary. 

Bhs—3 to 9 inches; dark reddish brown (5YR 3/3) loamy 
fine sand; weak fine subangular blocky structure; 
very friable common roots; medium acid; clear wavy 
boundary. 

Вв1--9 to 15 inches; reddish brown (5YR 4/4) loamy 
fine sand; weak medium subangular blocky 
structure; very friable; common roots; medium acid; 
gradual wavy boundary. 

Bs2—15 to 27 inches; strong brown (7.5YR 4/6) loamy 
fine sand; weak coarse subangular blocky structure; 
very friable; few roots; medium acid; clear wavy 
boundary. 

Bs3—27 to 34 inches; brown (7.5YR 4/4) loamy fine 
sand; weak coarse subangular blocky structure; very 
friable; about 10 percent pebbles; medium acid; 
gradual wavy boundary. 

B/E—34 to 50 inches; about 60 percent pockets of 
reddish brown (5YR 4/4) sandy loam (Bt); moderate 
medium subangular blocky structure; friable; few 
faint clay bridges between mineral grains; brown 
(7.5YR 5/4) loamy fine sand (E), light brown (7.5YR 
6/4) dry; weak medium subangular blocky structure; 
very friable; about 10 percent pebbles; medium acid; 
clear wavy boundary. 

C 一 50 to 60 inches; brown (7.5YR 5/4) loamy sand; 
massive; very friable; about 10 percent pebbles; 
medium acid. 
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The thickness of the solum ranges from 30 to 50 
inches. The content of cobbles ranges from 0 to 15 
percent in the substratum. 

The A horizon has hue of 7.5YR or 10YR, value of 2 
or 3, and chroma of 1 or 2. Some pedons have an E 
horizon. This horizon has hue of 5YR or 7.5YR and value 
of 5 or 6. The E, Bhs, and Bs horizons and the E part of 
the B/E horizon are loamy sand or loamy fine sand. 
Some pedons do not have a Bhs horizon. The Bs 
horizon has hue of 5YR or 7.5YR, value of 3 or 4, and 
chroma of 4 to 6. The E part of the B/E horizon has 
value of 5 or 6 and chroma of 2 to 4. The Bt part has 
value of 3 or 4 and chroma of 4 to 6. It is sandy loam or 
fine sandy loam. Some pedons do not have а В/Е 
horizon but have separate E and Bt horizons. The C 
horizon has hue of 5YR or 7.5YR and value and chroma 
of 4 to 6. 


Kiva Series 


The Kiva series consists of deep, well drained soils on 
outwash plains, eskers, ground moraines, and end 
moraines. These soils formed in loamy deposits 
underlain by calcareous sand and gravel. They are 
moderately permeable in the upper part and very rapidly 
permeable in the lower part. Slope ranges from 2 to 35 
percent. 

Typical pedon of Kiva sandy loam, 2 to 6 percent 
slopes, 1,960 feet east and 20 feet south of the 
northwest corner of sec. 36, T. 28 N., R. 17 E. 


Ap 一 0 to 10 inches; dark brown (10YR 3/3) sandy loam, 
brown (10YR 5/3) dry; weak fine granular structure; 
friable; many roots; about 10 percent pebbles; 
neutral; abrupt smooth boundary. 

Bs—10 to 15 inches; reddish brown (5YR 4/4) sandy 
loam; weak fine subangular blocky structure; friable; 
common roots; about 10 percent pebbles; mildly 
alkaline; clear wavy boundary. 

2C1 一 15 to 20 inches; brown (7.5YR 4/4) gravelly sand; 
single grain; loose; few roots; about 30 percent 
pebbles; moderately alkaline; clear wavy boundary. 

2C2 一 20 to 60 inches; yellowish brown (10YR 5/4) very 
gravelly sand; single grain; loose; about 40 percent 
pebbles; moderately alkaline. 


The thickness of the solum and of the loamy mantle 
ranges from 10 to 24 inches. The content of pebbles 
ranges from 5 to 20 percent in the solum and from 15 to 
20 percent in the substratum. The content of cobbles 
ranges from 0 to 5 percent in the solum and from 0 to 
20 percent in the substratum. 

The Ap horizon has hue of 7.5YR or 10YR, value of 2 
or 3, and chroma of 1 to 3. Most undisturbed pedons 
have an E horizon. The Bs horizon has hue of 7.5YR or 
5YR and value and chroma of 3 or 4. It is sandy loam, 
loam, or the gravelly analogs of these textures. The 2C 
horizon has hue of 7.5YR or 10YR, value of 4 to 6, and 
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chroma of 2 to 4. It is gravelly sand, very graveily sand, 
or coarse sand and is commonly stratified. 


Loxley Series 


The Loxley series consists of deep, very poorly 
drained, moderately rapidly permeable soils on ground 
moraines and outwash plains. These soils formed in 
organic material derived from herbaceous plants. Slope 
is 0 to 1 percent. 

Typical pedon of Loxley mucky peat, 0 to 1 percent 
slopes, 650 feet east and 1,650 feet north of the 
southwest corner of sec. 32, T. 29 М., А. 18 E. 


Oe—0 to 6 inches; dark reddish brown (5YR 2/2), 
broken face and rubbed, hemic material; about 70 
percent fibers, 25 percent rubbed; weak thick platy 
structure; very friable; many roots; few partly 
decomposed woody stems; extremely acid (pH 4.0 
in water); abrupt smooth boundary. 

Оа1—6 to 23 inches; dark reddish brown (5YR 2/2), 
broken face and rubbed, sapric material; about 50 
percent fibers, 5 percent rubbed; moderate medium 
subangular blocky structure; friable; few roots; few 
partly decomposed woody stems; extremely acid 
(pH 4.0 in water); clear wavy boundary. 

Оа2—23 to 37 inches; black (10YR 2/1), broken face 
and rubbed, sapric material; about 25 percent fibers, 
5 percent rubbed; weak thick platy structure; friable; 
few partly decomposed woody stems; extremely 
acid (pH 4.0 in water); clear wavy boundary. 

Oa3—37 to 60 inches; very dark brown (10YR 2/2), 
broken face and rubbed, sapric material; about 40 
percent fibers, 5 percent rubbed; weak thick platy 
structure; friable; few partly decomposed woody 
stems; extremely acid (pH 4.0 in water). 


The organic material is more than 51 inches thick. It 
has hue of 5YR, 7.5YR, or 10YR, value of 2 to 4, and 
chroma of 1 or 2. The surface tier is dominantly sapric or 
hemic material, but as much as 10 inches of fibric 
material covers the surface in some pedons. 


Mancelona Series 


The Mancelona series consists of deep, somewhat 
excessively drained soils on outwash plains. These soils 
formed in sandy and loamy deposits over sand and 
gravel. They are moderately rapidly permeable in the 
upper part and very rapidly permeable in the lower part. 
Slope ranges from 1 to 15 percent. 

Typical pedon of Mancelona loamy sand, 1 to 6 
percent slopes, 1,000 feet west and 130 feet north of 
the southeast corner of sec. 20, T. 29 М., R. 18 E. 


Ap—0 to 9 inches; dark brown (7.5YR 3/2) loamy sand, 
brown (7.5YR 4/2) dry; weak fine granular structure; 
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very friable; common roots; about 3 percent 
pebbles; neutral; abrupt smooth boundary. 

Bs1—9 to 14 inches; strong brown (7.5YR 4/6) sand; 
weak medium subangular blocky structure; very 
friable; few roots; about 3 percent pebbles; mildly 
alkaline; gradual wavy boundary. 

Bs2—14 to 26 inches; dark brown (7.5YR 4/4) sand; 
weak medium subangular blocky structure; very 
friable; few roots; about 3 percent pebbles; mildly 
alkaline; abrupt wavy boundary. 

Bt 一 26 to 30 inches; dark brown (7.5YR 3/4) sandy clay 
loam; moderate medium subangular blocky 
structure; firm; common distinct clay bridges 
between mineral grains; few roots; about 10 percent 
pebbles; mildly alkaline; abrupt wavy boundary. 

2C—30 to 60 inches; dark yellowish brown (10YR 4/4) 
very gravelly sand; single grain; loose; about 45 
percent pebbles; slightly effervescent; mildly 
alkaline. 


The thickness of the solum ranges from 28 to 36 
inches. The content of pebbles ranges from 15 to 50 
percent in the substratum. 

The Ap horizon has hue of 7.5YR or 10YR and 
chroma of 2 or 3. Some pedons have an E horizon. The 
Bs horizon has hue of 5YR or 7.5YR, value of 4 or 5, 
and chroma of 4 to 6. The Bt horizon has hue of 5YR or 
7.5YR, value of 3 to 5, and chroma of 4 to 6. It is sandy 
loam or sandy clay loam. The 2C horizon has hue of 
7.5YR or 10YR and value and chroma of 4 to 6. It is very 
gravelly sand or gravelly sand. 


Markey Series 


The Markey series consists of deep, very poorly 
drained soils on outwash plains. These soils formed in 
organic material derived primarily from herbaceous 
plants and are underlain by sandy material. They are 
moderately permeable in the upper part and rapidly 
permeable in the lower part. Slope is 0 to 1 percent. 

Typical pedon of Markey muck, in an area of 
Seelyeville and Markey mucks, 0 to 1 percent slopes, 
2,000 feet north and 50 feet east of the southwest 
corner of sec. 25, T. 30 N., R. 19 E. 


Оа1--0 to 7 inches; black (М 2/0), broken face and 
rubbed, sapric material; about 7 percent fibers, less 
than 5 percent rubbed; weak fine granular structure; 
very friable; common roots; primarily herbaceous 
fibers; neutral (pH 7.0 in water); abrupt smooth 
boundary. 

Оа2--7 to 21 inches; black (10YR 2/1), broken face and 
rubbed, sapric material; about 10 percent fibers, less 
than 5 percent rubbed; weak thin platy structure; 
very friable; few roots; primarily herbaceous fibers; 
neutral (pH 7.0 in water); clear smooth boundary. 

Оа3—21 to 29 inches; black (10YR 2/1), broken face 
and rubbed, sapric material; about 20 percent fibers, 
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less than 5 percent rubbed; weak thin platy 
structure; friable; primarily herbaceous fibers; about 
5 percent mineral soil material; neutral (pH 7.2 in 
water); clear smooth boundary. 

Оа4--29 to 32 inches; very dark brown (10YR 2/2), 
broken face and rubbed, sapric material; about 20 
percent fibers, less than 5 percent rubbed; moderate 
thick platy structure; friable; primarily herbaceous 
fibers; about 1 percent mineral soil material; neutral 
(pH 7.3 in water); clear smooth boundary. 

Оа5--32 to 37 inches; black (М 2/0), broken face and 
rubbed, sapric material; about 10 percent fibers, less 
than 5 percent rubbed; massive; primarily 
herbaceous fibers; about 10 percent mineral soil 
material; mildly alkaline (pH 7.5 in water); abrupt 
smooth boundary. 

С--37 to 60 inches; dark grayish brown (10YR 4/2) 
sand; single grain; loose; mildly alkaline (pH 7.5 in 
water). 


The organic material ranges from 16 to 51 inches in 
thickness. It is dominantly sapric material, but some 
pedons have as much as 10 inches of hemic material in 
the subsurface tier. The content of woody fragments 
ranges from 0 to 15 percent throughout the organic 
material. The C horizon has value of 4 to 6 and chroma 
of 1 or 2. It is sand, loamy sand, or gravelly sand. 


Menahga Series 


The Menahga series consists of deep, excessively 
drained, rapidly permeable soils on outwash plains. 
These soils formed in sandy deposits. Slope ranges from 
0 to 35 percent. 

Typical pedon of Menahga sand, 0 to 6 percent 
slopes, 2,500 feet west and 1,500 feet north of the 
southeast corner of sec. 14, T. 32 N., R. 17 E. 


A 一 0 to 3 inches; black (10YR 2/1) sand, dark grayish 
brown (10YR 4/2) dry; weak fine granular structure; 
very friable; many roots; very strongly acid; abrupt 
smooth boundary. 

AB—3 to 5 inches; very dark grayish brown (10YR 3/2) 
sand, brown (10YR 4/3) dry; weak fine subangular 
blocky structure; very friable; many roots; strongly 
acid; abrupt wavy boundary. 

Bw—5 to 20 inches; strong brown (7.5YR 4/6) sand; 
weak fine subangular blocky structure; very friable; 
few roots; about 5 percent pebbles; medium acid; 
gradual wavy boundary. 

BC 一 20 to 34 inches; dark yellowish brown (10YR 4/6) 
sand; single grain; loose; about 5 percent pebbles; 
medium acid; clear wavy boundary. 

C—34 to 60 inches; yellowish brown (10YR 5/4) sand; 
single grain; loose; about 5 percent pebbles; neutral. 
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The thickness of the solum ranges from 20 to 40 
inches. The content of pebbles ranges from 0 to 15 
percent throughout the profile. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. The Bw horizon has hue of 7.5YR or 10YR, value of 4 
or 5, and chroma of 4 to 6. It is dominantly sand, but 
some pedons are loamy sand to a depth of about 10 
inches. The BC horizon has hue of 7.5YR or 10YR, value 
of 4 or 5, and chroma of 4 to 6. The C horizon has hue 
of 7.5YR or 10YR and value of 5 or 6. 


Menominee Series 


The Menominee series consists of deep, well drained 
soils on ground moraines, outwash plains, and glacial 
lake plains. These soils formed in a sandy mantle and in 
the underlying loamy deposits. They are rapidly 
permeable in the upper part and moderately permeable 
in the lower part. Slope ranges from 2 to 20 percent. 

Typical pedon of Menominee loamy fine sand, 2 to 6 
percent slopes, 2,300 feet north and 60 feet east of the 
southwest corner of sec. 13, T. 29 N., R. 19 E. 


Ap 一 0 to 9 inches; dark brown (7.5YR 3/2) loamy fine 
sand, dark grayish brown (10YR 4/2) dry; weak fine 
granular structure; very friable; common roots; 
slightly acid; abrupt smooth boundary. 

Bs1—9 to 14 inches; strong brown (7.5YR 5/6) fine 
sand; weak fine subangular blocky structure; very 
friable; few roots; slightly acid; clear wavy boundary. 

Bs2—14 to 17 inches; strong brown (7.5YR 4/6) fine 
sand; weak medium subangular blocky structure; 
very friable; few roots; slightly acid; abrupt wavy 
boundary. 

E—17 to 23 inches; brown (10YR 4/3) loamy fine sand, 
very pale brown (10YR 7/3) dry; weak medium 
subangular blocky structure; very friable; few roots; 
about 3 percent pebbles; slightly acid; abrupt wavy 
boundary. 

2Bt—23 to 29 inches; dark reddish brown (5YR 3/4) clay 
loam; strong medium subangular blocky structure; 
firm; few distinct clay films on faces of peds; about 7 
percent pebbles; neutral; clear wavy boundary. 

2C 一 29 to 60 inches; brown (7.5YR 5/4) sandy loam; 
massive; friable; about 10 percent pebbles; mildly 
alkaline. 


The thickness of the sandy mantle ranges from 20 to 
40 inches. The A horizon has hue of 10YR or 7.5YR and 
chroma of 2 or 3. Some pedons have an E horizon 
below the A horizon. The Bs horizon has hue of 5YR or 
7.5YR, value of 4 ог 5, and chroma of to 6. It is loamy 
sand, loamy fine sand, fine sand, or sand. The E horizon 
below the Bs horizon has hue of 5YR, 7.5YR, or 10YR, 
value of 4 or 5, and chroma of 2 or 3. It is loamy sand or 
loamy fine sand. The 281 horizon has value of 3 ог 4. It 
is sandy loam, loam, or clay loam. The 2C horizon has 
hue of 7.5YR or 5YR. It is loam or sandy loam. 
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Minocqua Series 


The Minocqua series consists of deep, poorly drained 
and very poorly drained soils on outwash plains. These 
soils formed in loamy deposits underlain by sand. They 
are moderately permeable in the upper part and rapidly 
permeable or very rapidly permeable in the lower part. 
Slope ranges from 0 to 2 percent. 

Typical pedon of Minocqua mucky fine sandy loam, 0 
to 2 percent slopes, 2,150 feet west and 925 feet north 
of the southeast corner of sec. 26, T. 31 N., R. 15 E. 


Оа--0 to 4 inches; black (10YR 2/1) muck; moderate 
medium granular structure; friable; many roots; 
slightly acid; abrupt smooth boundary. 

Eg—4 to 10 inches; dark gray (10YR 4/1) fine sandy 
loam, light gray (10YR 7/1) dry; weak medium 
subangular blocky structure; friable; few roots; mildly 
alkaline; clear wavy boundary. 

Bg1—10 to 25 inches; light gray (SYR 6/1) fine sandy 
loam; few medium prominent light olive brown (2.5Y 
5/6) mottles; moderate medium subangular blocky 
structure; friable; mildly alkaline; clear wavy 
boundary. 

Ва2--25 to 36 inches; gray (SY 5/1) fine sandy loam; 
common medium prominent light olive brown (2.5Y 
5/6) mottles; moderate medium subangular blocky 
structure; friable; mildly alkaline; abrupt маму 
boundary. 

2Cg—36 to 60 inches; grayish brown (10YR 5/2) sand; 
single grain; loose; mildly alkaline. 


The thickness of the solum ranges from 20 to 40 
inches. The content of pebbles ranges from 0 to 15 
percent in the solum and from 0 to 30 percent in the 
substratum. The content of cobbles ranges from 0 to 5 
percent throughout the profile. 

The Oa horizon has value of 2 or 3 and chroma of 1 
or 2. Some pedons have an A horizon. The Eg horizon 
has hue of 7.5YR or 10YR, value of 4 to 6, and chroma 
of 1 or 2. The Bg horizon has hue of 10YR, 2.5Y, or SY, 
value of 5 or 6, and chroma of 1 or 2. It is fine sandy 
loam or loam. The 2C horizon has hue of 7.5YR or 
10YR, value of 4 to 6, and chroma of 2 to 4. It is sand or 
gravelly sand. 


Nester Series 


The Nester series consists of deep, well drained, 
moderately slowly permeable soils on ground moraines. 
These soils formed in a thin silty mantle underlain by 
loamy or silty till. Slope ranges from 1 to 6 percent. 

Typical pedon of Nester silt loam, 1 to 6 percent 
slopes, 2,500 feet south and 1,340 feet west of the 
northeast corner of sec. 10, T. 29 N., R. 19 E. 


Ap 一 0 to 9 inches; very dark grayish brown (10YR 3/2) 
silt loam, light brownish gray (10YR 6/2) dry; strong 
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fine subangular blocky structure; firm; neutral; abrupt 
smooth boundary. 

B/E—9 to 12 inches; about 70 percent reddish brown 
(SYR 4/4) clay (Bt); strong coarse subangular blocky 
structure; very firm; common faint clay films on 
faces of peds; interfingering of brown (7.5YR 5/2) 
silt loam (E), pinkish gray (7.5YR 7/2) dry; neutral; 
clear smooth boundary. 

Bt—12 to 24 inches; reddish brown (5YR 4/4) clay; 
strong coarse subangular blocky structure; very firm; 
common faint clay films on faces of peds; neutral; 
gradual wavy boundary. 

C 一 24 to 60 inches; reddish brown (5YR 5/4) silty clay 
loam; massive; very firm; about 5 percent pebbles; 
slightly effervescent; moderately alkaline. 


The thickness of the solum ranges from 20 to 36 
inches. The Ap horizon has value of 3 or 4 and chroma 
of 1 or 2. Some pedons have an E horizon. This horizon 
has hue of 10YR or 7.5YR, value of 5 or 6, and chroma 
of 2. It is loam, silt loam, or sandy loam. The B/E 
horizon has colors and textures similar to those of the E 
and Bt horizons. The Bt horizon has value of 4 or 5 and 
chroma of 3 or 4. It is clay, silty clay, clay loam, or silty 
clay loam. The C horizon has value of 4 or 5 and chroma 
of 3 or 4. It is clay loam or silty clay loam. 


Oconto Series 


The Oconto series consists of deep, well drained soils 
on outwash plains. These soils formed in loamy deposits 
underlain by calcareous sand and gravel. They are 
moderately permeable in the upper part and rapidly 
permeable or very rapidly permeable in the lower part. 
Slope ranges from 2 to 20 percent. 

Typical pedon of Oconto fine sandy loam, 2 to 6 
percent slopes, 2,490 feet south and 30 feet east of the 
northwest corner of sec. 28, T. 29 N., R. 17 E. 


Ap 一 0 to 9 inches; dark brown (7.5YR 4/2) fine sandy 
loam, grayish brown (10YR 5/2) dry; weak fine 
granular structure; very friable; common roots; about 
5 percent pebbles; mildly alkaline; clear smooth 
boundary. 

Bs—9 to 14 inches; brown (7.5YR 4/4) fine sandy loam; 
weak fine subangular blocky structure; very friable; 
common roots; about 5 percent pebbles; mildly 
alkaline; clear wavy boundary. 

E—14 to 16 inches; brown (10YR 5/3) fine sandy loam, 
very pale brown (10YR 7/3) dry; weak medium 
subangular blocky structure; very friable; common 
roots; about 5 percent pebbles; mildly alkaline; clear 
wavy boundary. 

B/E—16 to 22 inches; about 60 percent reddish brown 
(5YR 4/4) sandy loam (Bt); moderate medium 
subangular blocky structure; friable; few faint clay 
bridges between mineral grains; interfingering of 
brown (10YR 5/3) fine sandy loam (E), very pale 


91 


brown (10YR 7/3) dry; common roots; about 5 
percent pebbles; neutral; clear irregular boundary. 

Bt—22 to 33 inches; reddish brown (5YR 4/4) sandy 
loam; moderate medium subangular blocky 
structure; friable; common distinct clay bridges 
between mineral grains; common roots; about 5 
percent pebbles; neutral; clear маму boundary. 

2C 一 33 to 60 inches; strong brown (7.5YR 4/6) sand; 
single grain; loose; about 10 percent pebbles; few 
strong brown (7.5YR 4/6) loamy sand strata 1/8 
inch thick; mildly alkaline. 


The thickness of the solum and of the loamy mantle 
ranges from 24 to 40 inches. The content of pebbles 
ranges from 0 to 15 percent in the solum and from 5 to 
35 percent in the substratum. 

The Ap or А horizon has hue of 7.5YR ог 10YR, value 
of 2 to 4, and chroma of 1 or 2. Some pedons have an E 
horizon below the A horizon. The Bs horizon has hue of 
10YR or 7.5YR, value of 4 or 5, and chroma of 3 to 6. It 
is fine sandy loam, sandy loam, or loam. The E horizon 
below the Bs horizon has hue of 10YR or 7.5YR, value 
of 5 or 6, and chroma of 2 ог 3. it is fine sandy loam, 
sandy loam, or loam. Some pedons do not have this E 
horizon. Some have an E/B horizon or a B/E horizon, or 
both. These horizons have textures and colors similar to 
those of the E and Bt horizons. The Bt horizon has hue 
of 5YR or 7.5YR, value of 4 or 5, and chroma of 3 to 6. 
It is loam, fine sandy loam, or sandy loam. 

The 2C horizon has hue of 10YR or 7.5YR, value of 4 
to 6, and chroma of 3 to 6. It is sand, gravelly sand, or 
stratified sand and gravel. 


Onaway Series 


The Onaway series consists of deep, well drained and 
moderately well drained soils on ground moraines and 
end moraines. These soils formed in calcareous, loamy 
till. Permeability generally is moderate or moderately 
slow throughout the profile. It is rapid, however, in the 
substratum of the sandy substratum phase. Slope ranges 
from 1 to 35 percent. 

These soils have a darker Ap horizon than is definitive 
for the Onaway series. This difference, however, does 
not affect the usefulness or behavior of the soils. 

Typical pedon of Onaway fine sandy loam, 1 to 6 
percent slopes, 2,600 feet east and 25 feet north of the 
southwest corner of sec. 8, T. 29 N., R. 21 E. 


Ap 一 0 to 8 inches; very dark grayish brown (10YR 3/2) 
fine sandy loam, grayish brown (10YR 5/2) dry; 
weak fine granular structure; very friable; many 
roots; about 5 percent pebbles; mildly alkaline; 
abrupt smooth boundary. 

E 一 8 to 14 inches; brown (7.5YR 5/2) fine sandy loam, 
pinkish gray (7.5YR 7/2) dry; weak medium granular 
structure; very friable; common roots; about 5 
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percent pebbles; mildly alkaline; clear wavy 
boundary. 

B/E—14 to 18 inches; about 70 percent reddish brown 
(SYR 4/4) loam (Bt); moderate medium subangular 
blocky structure; friable; few faint clay films on faces 
of peds; interfingering of brown (7.5YR 5/2) fine 
sandy loam (E), pinkish gray (7.5YR 7/2) dry; 
common roots; about 5 percent pebbles; mildly 
alkaline; clear wavy boundary. 

Bt—18 to 25 inches; reddish brown (5YR 4/4) loam; 
moderate medium subangular blocky structure; 
friable; few faint clay films on faces of peds; 
common roots; about 5 percent pebbles; mildly 
alkaline; clear wavy boundary. 

C1—25 to 38 inches; brown (7.5YR 4/4) sandy loam; 
massive; friable; about 10 percent pebbles and 3 
percent cobbles; strongly effervescent; mildly 
alkaline; gradual wavy boundary. 

C2 一 38 to 60 inches; brown (7.5YR 5/4) sandy loam; 
massive; friable; about 10 percent pebbles and 3 
percent cobbles; strongly effervescent; mildly 
alkaline. 


The thickness of the solum ranges from 15 to 30 
inches. The content of cobbles ranges from 0 to 10 
percent throughout the profile. 

The Ap horizon has value of 2 or 3 and chroma of 1 or 
2. Some pedons have a Bs horizon. The E horizon has 
value of 5 or 6. It is fine sandy loam or sandy loam. 
Some eroded pedons do not have an E horizon. The 
B/E horizon has colors and textures similar to those of 
the E and Bt horizons. Some pedons do not have a B/E 
horizon. The Bt horizon has hue of 5YR or 7.5YR and 
value and chroma ot 3 or 4. It is loam or clay loam. The 
2BC horizon in the sandy substratum phase has hue of 
БҮН or 7.5YR, value of 4 to 6, and chroma of 4 to 8. It is 
loamy fine sand or loamy sand. 

The C horizon has hue of 5YR or 7.5YR, value of 4 or 
5, and chroma of 3 or 4. It is loam or sandy loam. The 
2C horizon in the sandy substratum phase has value of 5 
or 6 and chroma of 4 to 8. It is loamy fine sand, fine 
sand, or sand and gravel. 


Padus Series 


The Padus series consists of deep, well drained soils 
on outwash plains. These soils formed in loamy and 
sandy deposits underlain by noncalcareous sand and 
gravel. They are moderately permeable in the upper part 
and rapidly permeable or very rapidly permeable in the 
lower part. Slope ranges from 1 to 35 percent. 

Typical pedon of Padus fine sandy loam, 1 to 6 
percent slopes, 2,400 feet east and 1,450 feet south of 
the northwest corner of sec. 14, T. 32 N., R. 16 E. 


А—0 to 3 inches; very dark grayish brown (10YR 3/2) 
fine sandy loam, grayish brown (10YR 5/2) dry; 
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weak fine subangular blocky structure; friable; many 
roots; medium acid; abrupt wavy boundary. 

Bs—3 to 11 inches; brown (7.5ҮН 4/4) fine sandy loam; 
weak medium subangular blocky structure; friable; 
many roots; strongly acid; clear wavy boundary. 

E/B—11 to 17 inches; about 70 percent brown (7.5YR 
5/4) fine sandy loam (E), light brown (7.5YR 6/4) 
dry; moderate medium subangular blocky structure; 
friable; isolated remnants of reddish brown (5YR 
4/4) loam (Bt); moderate fine subangular blocky 
structure; friable; few faint clay films on faces of 
peds; many roots; about 5 percent pebbles; strongly 
acid; abrupt wavy boundary. 

Bt1 一 17 to 26 inches; reddish brown (5YR 4/4) loam; 
moderate medium subangular blocky structure; 
friable; few faint clay films on faces of peds; 
common roots; about 10 percent pebbles; strongly 
acid; clear wavy boundary. 

2Bt2—26 to 31 inches; dark reddish brown (5YR 3/4) 
gravelly loamy sand; weak fine subangular blocky 
structure; very friable; few faint clay bridges between 
mineral grains; common roots; about 20 percent 
pebbles; medium acid; abrupt wavy boundary. 

2C1 一 31 to 48 inches; strong brown (7.5YR 4/6) sand; 
single grain; loose; about 5 percent pebbles; slightly 
acid; abrupt wavy boundary. 

2C2—48 to 60 inches; dark brown (7.5YR 4/4) gravelly 
coarse sand; single grain; loose; about 25 percent 
pebbles; slightly acid. 


The thickness of the solum and of the loamy mantle 
ranges from 24 to 40 inches. The content of pebbles 
ranges from 0 to 10 percent in the upper part of the 
solum, from 5 to 30 percent in the 2Bt2 horizon, and 
from 15 to 40 percent in the substratum. The content of 
cobbles ranges from 0 to 5 percent throughout the 
profile. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. Some pedons have an E horizon below the A horizon. 
The Bs horizon has hue of БҮН ог 7.5YR, value of 3 to 
5, and chroma of 3 to 6. It is fine sandy loam, sandy 
loam, or silt loam. Some pedons have an E horizon 
below the Bs horizon. These soils have an E/B horizon 
or a B/E horizon, or both. The E part has hue of 5YR or 
7.5YR, value of 4 to 6, and chroma of 2 to 4. It is fine 
sandy loam, sandy loam, or silt loam. The B part has 
colors and textures similar to those of the Bt horizon. 
The Bt horizon has hue of 5YR ог 7.5YR, value of 4 or 5, 
and chroma of 3 or 4. It is loam or sandy loam. 

The 2Bt2 horizon has hue of 5YR or 7.5YR, value of 3 
to 6, and chroma of 4 to 6. It is loamy sand, sandy loam, 
or the gravelly analogs of these textures. Some pedons 
do not have a 2Bt2 horizon. Some have a 2BC horizon. 
The 2C horizon has hue of 5ҮН or 7.5YR and value and 
chroma of 4 to 6. It is sand, coarse sand, or the gravelly 
or very gravelly analogs of these textures. 
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Pelkie Series 


The Pelkie series consists of deep, moderately well 
drained, rapidly permeable soils on flood plains. These 
soils formed in sandy alluvium. Slope ranges from 1 to 3 
percent. 

Typical pedon of Pelkie loamy fine sand, 1 to 3 
percent slopes, 330 feet west and 725 feet north of the 
southeast corner of sec. 1, T. 29 N., R. 17 E. 


А--0 to 2 inches; dark brown (7.5YR 3/2) loamy fine 
sand, brown (7.5YR 4/2) dry; weak fine granular 
structure; very friable; many roots; strongly acid; 
abrupt smooth boundary. 

C1 一 2 to 5 inches; brown (7.5YR 4/4) loamy fine sand; 
weak fine subangular blocky structure; very friable; 
many roots; very strongly acid; clear wavy boundary. 

C2 一 5 to 21 inches; strong brown (7.5YR 4/6) fine sand; 
single grain; loose; common roots; very strongly 
acid; gradual wavy boundary. 

C3 一 21 to 34 inches; brown (7.5YR 4/4) fine sand; 
common fine distinct yellowish red (5YR 4/6) 
mottles; single grain; loose; few roots; very strongly 
acid; gradual wavy boundary. 

C4 一 34 to 60 inches; brown (7.5YR 4/4) sand; common 
fine distinct yellowish red (SYR 4/6) mottles; single 
grain; loose; very strongly acid. 


The A horizon has hue of 7.5YR or 10YR, value of 2 
or 3, and chroma of 1 or 2. The C horizon has hue of 
БҮН, 7.5ҮВ, ог 10YR, value of 4 to 6, and chroma of 3 
to 6. It is loamy fine sand, fine sand, or sand. Thin strata 
of sandy loam or loam are below a depth of 40 inches in 
some pedons. 


Pence Series 


The Pence series consists of deep, well drained soils 
on outwash plains, eskers, and stream terraces. These 
soils formed in loamy and sandy deposits underlain by 
sand and gravel. They are moderately rapidly permeable 
in the upper part and rapidly permeable or very rapidly 
permeable in the lower part. Slope ranges from 1 to 35 
percent. 

Typical pedon of Pence sandy loam, 1 to 6 percent 
slopes, 560 feet east and 2,640 feet south of the 
northwest corner of sec. 5, T. 33 М., R. 17 Е. 


А--0 to 1 inch; black (М 2/0) sandy loam, very dark gray 
(N 3/0) dry; weak fine granular structure; friable; 
many roots; very strongly acid; abrupt smooth 
boundary. 

E—1 to 2 inches; brown (7.5YR 4/2) sandy loam, brown 
(7.5YR 5/2) dry; weak fine subangular blocky 
structure; friable; many roots; about 10 percent 
pebbles; strongly acid; abrupt smooth boundary. 

Bs1—2 to 11 inches; dark brown (7.5YR 3/4) sandy 
loam; weak fine subangular blocky structure; friable; 
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common roots; about 10 percent pebbles; strongly 
acid; clear wavy boundary. 

Bs2—11 to 18 inches; brown (7.5YR 4/4) sandy loam; 
moderate medium subangular blocky structure; 
friable; common roots; about 10 percent pebbles; 
strongly acid; clear wavy boundary. 

2BC—18 to 23 inches; brown (7.5YR 4/4) loamy sand; 
weak fine subangular blocky structure; very friable; 
about 10 percent pebbles; strongly acid; clear wavy 
boundary. 

2C—23 to 60 inches; strong brown (7.5YR 4/6) stratified 
sand and gravel; single grain; loose; about 25 
percent pebbles and 10 percent cobbles; medium 
acid. 


The thickness of the solum and of the loamy mantle 
ranges from 12 to 24 inches. The content of pebbles 
ranges from 0 to 10 percent in the loamy mantle and 
from 10 to 35 percent in the substratum. 

The A horizon has hue of 5YR ог 7.5YR, or it is 
neutral in hue. It has value of 2 or 3 and chroma of 0 to 
2. The E horizon has value of 4 to 6. It is sandy loam or 
fine sandy loam. Some pedons do not have an E 
horizon. The Bs horizon has hue of 5YR or 7.5YR and 
value and chroma of 3 or 4. It is sandy loam, fine sandy 
loam, or loam. The 2BC horizon has hue of 7.5YR or 
5YR and value and chroma of 4 or 5. It is loamy sand, 
loamy fine sand, or the gravelly analogs of these 
textures. The 2C horizon has hue of 7.5YR or 10YR and 
value and chroma of 4 to 6. It is gravelly sand or 
stratified sand and gravel. 


Peshekee Series 


The Peshekee series consists of shallow, well drained, 
moderately permeable soils on ground moraines. These 
soils formed in loamy till underlain by granite. Slope 
ranges from 4 to 30 percent. 

These soils do not have a Bhs horizon, which is 
definitive for the Peshekee series. This difference, 
however, does not affect the usefulness or behavior of 
the soils. 

Typical pedon of Peshekee fine sandy loam, in an 
area of Peshekee-Rock outcrop complex, 4 to 30 
percent slopes, 100 feet west and 600 feet north of the 
southeast corner of sec. 12, T. 31 N., R. 16 E. 


А—0 to 3 inches; dark brown (7.5YR 3/2) fine sandy 
loam, brown (7.5YR 4/2) dry; weak fine granular 
structure; friable; many roots; about 10 percent 
pebbles; strongly acid; abrupt smooth boundary. 

Bs1—3 to 7 inches; dark brown (7.5YR 3/4) fine sandy 
loam; weak fine granular structure; friable; many 
roots; about 10 percent pebbles; very strongly acid; 
clear wavy boundary. 

Bs2—7 to 17 inches; brown (7.5YR 4/4) fine sandy 
loam; weak medium subangular blocky structure; 
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friable; common roots; about 10 percent pebbles; 
very strongly acid; abrupt smooth boundary. 
R—17 inches; granite. 


The thickness of the solum and the depth to granite 
range from 10 to 20 inches. The content of pebbles 
ranges from 5 to 10 percent throughout the profile. 

The A horizon has hue of 5YR or 7.5YR, value of 2 or 
3, and chroma of 1 or 2. Some pedons have an E 
horizon. The Bs horizon has hue of 5YR or 7.5YR, value 
of 3 or 4, and chroma of 4 to 6. It is loam, sandy loam, 
or fine sandy loam. 


Rousseau Series 


The Rousseau series consists of deep, moderately 
well drained, rapidly permeable soils on outwash plains 
and glacial lake plains. These soils formed in sandy 
deposits. Slope ranges from 1 to 6 percent. 

Typical pedon of Rousseau fine sand, 1 to 6 percent 
slopes, 1,100 feet south and 20 feet west of the 
northeast corner of sec. 17, T. 26 N., R. 20 E. 


Ap 一 0 to 8 inches; very dark grayish brown (10YR 3/2) 
fine sand, dark grayish brown (10YR 4/2) dry; weak 
medium subangular blocky structure; very friable; 
many roots; neutral; abrupt smooth boundary. 

Bs1 一 8 to 15 inches; reddish brown (5YR 4/4) fine sand; 
weak fine and medium subangular blocky structure; 
very friable; neutral; abrupt wavy boundary. 

Bs2—15 to 30 inches; strong brown (7.5YR 5/6) fine 
sand; single grain; loose; medium acid; abrupt wavy 
boundary. 

BC 一 30 to 32 inches; strong brown (7.5YR 4/6) fine 
sand; common medium distinct brownish yellow 
(10YR 6/8) mottles; single grain; loose; slightly acid; 
abrupt wavy boundary. 

С1--32 to 48 inches; brown (7.5YR 5/4) fine sand; 
common fine distinct brownish yellow (10YR 6/6) 
and few fine distinct yellowish red (SYR 5/6) 
mottles; single grain; loose; slightly acid; abrupt 
smooth boundary. 

C2 一 48 to 60 inches; strong brown (7.5YR 5/6) fine 
sand; common fine faint yellowish red (SYR 4/6), 
many medium faint yellowish brown (10YR 5/6), and 
few fine prominent grayish brown (10YR 5/2) 
mottles; single grain; loose; common medium and 
coarse dark reddish brown (5YR 3/4) concretions 
(iron and manganese oxides); slightly acid. 


The thickness of the solum ranges from 20 to 32 
inches. The Ap horizon has hue of 7.5YR or 10YR and 
chroma of 2 or 3. Some pedons have an E horizon. The 
Bs1 horizon has hue of 5YR or 7.5YR and value and 
chroma of 3 or 4. The Bs2 horizon has hue of 5YR or 
7.5YR, value of 5 or 6, and chroma of 4 to 6. The BC 
horizon has hue of 5YR or 7.5YR and chroma of 4 or 5. 
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The C horizon has value of 5 or 6 and chroma of 4 to 6. 
It is fine sand or sand. 


Seelyeville Series 


The Seelyeville series consists of deep, very poorly 
drained, moderately rapidly permeable soils on ground 
moraines and outwash plains. These soils formed in 
organic material derived primarily from herbaceous 
plants. Slope is 0 to 1 percent. 

Typical pedon of Seelyeville muck, in an area of 
Seelyeville and Markey mucks, 0 to 1 percent slopes, 
100 feet north and 1,700 feet east of the southwest 
corner of sec. 4, T. 28 N., R. 20 E. 


Оа1--0 to 8 inches; very dark gray (10YR 3/1), broken 
face, and black (10YR 2/1), rubbed, sapric material; 
about 10 percent fiber, 2 percent rubbed; moderate 
fine subangular blocky structure; many roots; 
strongly acid (pH 5.5 in water); clear wavy boundary. 

Оа2--8 to 17 inches; black (10YR 2/1), broken face and 
rubbed, sapric material; about 15 percent fiber, 5 
percent rubbed; weak coarse and medium 
subangular blocky structure; friable; common roots; 
primarily herbaceous fiber and about 2 percent 
wood fragments; strongly acid (pH 5.5 in water); 
clear wavy boundary. 

Oa3—17 to 26 inches; black (10YR 2/1), broken face 
and rubbed, sapric material; about 35 percent fiber, 
5 percent rubbed; weak coarse and medium 
subangular blocky structure; friable; few roots; 
primarily herbaceous fiber; strongly acid (pH 5.5 in 
water); gradual irregular boundary. 

Оа4--26 to 48 inches; very dark brown (10YR 2/2), 
broken face, and black (10YR 2/1), rubbed, sapric 
material; about 45 percent fiber, 8 percent rubbed; 
weak thick platy structure; friable; primarily 
herbaceous fiber; strongly acid (pH 5.5 in water); 
abrupt wavy boundary. 

Oa5—48 to 60 inches; very dark brown (10YR 2/2), 
broken face, and black (10YR 2/1), rubbed, sapric 
material; about 30 percent fiber, 5 percent rubbed; 
weak thick platy structure; friable; primarily 
herbaceous fiber; strongly acid (pH 5.5 in water). 


The organic material is more than 51 inches thick. It is 
sapric material or sapric material and as much as 10 
inches of hemic material. The content of woody 
fragments ranges from 0 to 5 percent in the surface tier. 
The soils have value of 2 or 3 and chroma of 1 or 2 
throughout. 


Shawano Series 


The Shawano series consists of deep, excessively 
drained, rapidly permeable soils on outwash plains and 
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glacial lake plains. These soils formed in deposits of fine 
sand. Slope ranges from 2 to 30 percent. 

Typical pedon of Shawano fine sand, 2 to 6 percent 
slopes, 165 feet east and 330 feet south of the center of 
sec. 6, T. 27 N., R. 20 E. 


A 一 0 to 4 inches; very dark brown (10YR 2/2) fine sand, 
grayish brown (10YR 5/2) dry; weak fine granular 
structure; very friable; common roots; very strongly 
acid; abrupt smooth boundary. 

Ву/1--4 to 13 inches; brown (7.5YR 4/4) fine sand; weak 
medium subangular blocky structure; very friable; 
few roots; strongly acid; gradual маму boundary. 

Bw2—13 to 29 inches; strong brown (7.5YR 4/6) fine 
sand; weak medium subangular blocky structure; 
very friable; few roots; medium acid; clear wavy 
boundary. 

С--29 to 60 inches; strong brown (7.5YR 5/6) fine sand; 
single grain; loose; slightly acid. 


The thickness of the solum ranges from 20 to 30 
inches. The А horizon has hue of 10YR or 7.5YR and 
value and chroma of 2 to 4. Some pedons have an AB 
horizon or an E horizon, or both. The Bw horizon has 
value of 4 or 5 and chroma of 4 to 6. The C horizon has 
hue of 10YR or 7.5YR and value and chroma of 5 or 6. 


Shiocton Series 


The Shiocton series consists of deep, somewhat 
poorly drained, moderately permeable soils on glacial 
lake plains. These soils formed in loamy glaciolacustrine 
deposits. Slope ranges from 0 to 3 percent. 

Typical pedon of Shiocton very fine sandy loam, 0 to 3 
percent slopes, 1,050 feet north and 50 feet east of the 
southwest corner of sec. 13, T. 26 N., R. 20 E. 


Ap 一 0 to 9 inches; very dark grayish brown (10YR 3/2) 
very fine sandy loam, grayish brown (10YR 5/2) dry; 
moderate fine granular structure; friable; common 
roots; neutral; abrupt smooth boundary. 

Bw1 一 9 to 12 inches; yellowish brown (10YR 5/4) very 
fine sandy loam; moderate medium platy structure; 
friable; few roots; neutral; abrupt wavy boundary. 

Bw2 一 12 to 16 inches; dark yellowish brown (10YR 4/4) 
very fine sandy loam; few fine distinct yellowish 
brown (10YR 5/6) тоШев; moderate medium 
subangular blocky structure; friable; neutral; clear 
маму boundary. 

Bw3 一 16 to 22 inches; reddish brown (5YR 4/4) very 
fine sandy loam; few fine distinct strong brown 
(7.5YR 5/6) mottles; moderate medium subangular 
blocky structure; friable; mildly alkaline; abrupt wavy 
boundary. 

C1—22 to 37 inches; brown (7.5YR 5/4) very fine sandy 
loam; many coarse distinct strong brown (7.5YR 
5/6) and few fine prominent pinkish gray (7.5YR 
6/2) mottles; massive; very friable; violently 
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effervescent; mildly alkaline; abrupt smooth 
boundary. 

C2—37 to 60 inches; brown (10YR 5/3) and yellowish 
brown (10YR 5/4) stratified silt and very fine sand; 
common medium prominent brownish yellow (10YR 
6/6) mottles; massive; very friable; strongly 
effervescent; mildly alkaline. 


The thickness of the solum and the depth to 
carbonates range from 20 to 30 inches. The Ap horizon 
has value of 2 or 3. The Bw horizon has hue of БҮН, 
7.5YR, or 10YR, value of 4 or 5, and chroma of 4 to 6. It 
is very fine sandy loam or silt loam. The C horizon has 
hue of 7.5YR or 10YR and chroma of 2 to 6. It is very 
fine sandy loam, silt, silt loam, or very fine sand and is 
commonly stratified. 


Solona Series 


The Solona series consists of deep, somewhat poorly 
drained, moderately permeable soils on ground 
moraines. These soils formed in calcareous, loamy till. 
Slope ranges from 0 to 3 percent. 

These soils have a thicker and darker Ap horizon than 
is definitive for the Solona series. This difference, 
however, does not affect the usefulness or behavior of 
the soils. 

Typical pedon of Solona fine sandy loam, 0 to 3 
percent slopes, 1,000 feet east and 200 feet north of the 
southwest corner of sec. 36, T. 29 М., R. 19 Е. 


Ap 一 0 to 9 inches; dark brown (7.5YR 3/2) fine sandy 
loam, brown (7.5YR 5/2) dry; moderate medium 
subangular blocky structure; friable; many roots; 
neutral; abrupt smooth boundary. 

Bt1—9 to 14 inches; brown (7.5YR 4/4) sandy loam; 
common fine prominent yellowish red (5YR 4/6) 
mottles; moderate fine subangular blocky structure; 
friable; few faint clay films on faces of peds; 
common roots; neutral; clear wavy boundary. 

Bt2—14 to 18 inches; reddish brown (5YR 5/4) sandy 
loam; many coarse prominent yellowish red (5YR 
5/8) and few fine distinct reddish gray (SYR 5/2) 
motties; weak coarse subangular blocky structure; 
friable; few faint clay bridges between mineral 
grains; common roots; about 5 percent pebbles; 
neutral; gradual wavy boundary. 

BC—18 to 22 inches; reddish brown (5YR 5/4) sandy 
loam; many coarse prominent yellowish red (5YR 
5/8) and few fine distinct pinkish gray (SYR 6/2) 
mottles; weak medium subangular blocky structure; 
friable; common roots; about 5 percent pebbles; 
mildly alkaline; gradual wavy boundary. 

C1—22 to 26 inches; reddish brown (5YR 5/4) sandy 
loam; many coarse prominent yellowish red (SYR 
5/8) and common medium distinct pinkish gray (SYR 
6/2) mottles; massive; friable; few roots; about 10 
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percent pebbles; slightly effervescent; mildly 
alkaline; clear wavy boundary. 

C2 一 26 to 60 inches; reddish brown (5YR 5/4) sandy 
loam; common medium prominent yellowish red 
(5YR 5/8) mottles; massive; friable; about 10 
percent pebbles; slightly effervescent; moderately 
alkaline. 


The thickness of the solum and the depth to 
carbonates range from 20 to 32 inches. The content of 
pebbles ranges from 0 to 15 percent in the solum and 
from 5 to 20 percent in the substratum. 

The Ap horizon has hue of 7.5YR or 10YR, value of 2 
or 3, and chroma of 1 or 2. Some pedons have an E 
horizon. The Bt horizon has hue of 5YR or 7.5YR and 
value and chroma of 4 ог 5. It is sandy loam or loam. 
Some pedons do not have a BC horizon. The C horizon 
has hue of 7.5YR or 5YR, value of 4 to 6, and chroma of 
3 or 4. It is sandy loam, loam, ог the gravelly analogs of 
these textures. 


Summerville Series 


The Summerville series consists of shallow, well 
drained, moderately permeable soils on ground moraines 
and escarpments. These soils formed in loamy till 
underlain by dolomite. Slope ranges from 2 to 45 
percent. 

Typical pedon of Summerville fine sandy loam, 2 to 8 
percent slopes, 2,300 feet south and 800 feet west of 
the northeast corner of sec. 6, T. 28 N., R. 21 E. 


Ap 一 0 іо 8 inches; dark brown (10YR 3/3) fine sandy 
loam, brown (10YR 5/3) dry; weak fine and medium 
granular structure; friable; about 5 percent pebbles; 
common roots; mildly alkaline; abrupt smooth 
boundary. 

Bs—8 to 12 inches; brown (7.5YR 4/4) sandy loam; 
moderate medium subangular blocky structure; 
friable; about 5 percent pebbles; common roots; 
neutral; abrupt smooth boundary. 

BC 一 12 to 15 inches; dark reddish brown (5YR 3/4) 
loam; moderate medium subangular blocky 
structure; friable; about 5 percent pebbles; common 
roots; mildly alkaline; abrupt smooth boundary. 

R—15 inches; dolomite. 


The depth to dolomite ranges from 12 to 18 inches. 
The content of cobbles ranges from 0 to 30 percent 
throughout the profile. 

The Ap or A horizon has hue of 7.5YR or 10YR and 
value and chroma of 2 or 3. Some pedons have an E 
horizon. This horizon has hue of 7.5YR or 10YR, value 
of 5 or 6, and chroma of 2 ог 3. The E, Bs, and ВС 
horizons are fine sandy loam, loam, or the cobbly 
analogs of these textures. The Bs horizon has hue of 
5YR or 7.5YR. The BC horizon has hue of 5YR or 
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7.5YR, value of 3 or 4, and chroma of 2 to 4. Some 
pedons have а C horizon. 


Tilleda Series 


The Tilleda series consists of deep, well drained, 
moderately permeable soils on ground moraines and end 
moraines. These soils formed in loamy till. Slope ranges 
from 1 to 15 percent. 

Typical pedon of Tilleda fine sandy loam, 1 to 6 
percent slopes, 360 feet west and 1,650 feet south of 
the center of sec. 17, Т. 29 N., А. 17 E. 


Ap—0 to 8 inches; dark brown (7.5YR 3/2) fine sandy 
loam, brown (7.5YR 5/2) dry; weak fine granular 
structure; friable; many roots; neutral; abrupt smooth 
boundary. 

E—8 to 12 inches; brown (7.5YR 5/2) fine sandy loam, 
pinkish gray (7.5YR 6/2) dry; moderate medium 
platy structure; friable; common roots; neutral; clear 
wavy boundary. 

E/B—12 to 16 inches; about 70 percent tongues of 
brown (7.5YR 5/2) fine sandy loam (E), pinkish gray 
(7.5YR 6/2) dry; moderate medium platy structure; 
friable; reddish brown (5YR 4/4) loam (Bt); 
moderate medium subangular blocky structure; 
friable; common roots; slightly acid; clear wavy 
boundary. 

B/E—-16 to 22 inches; about 60 percent reddish brown 
(БУВ 4/4) loam (Bt); moderate medium subangular 
blocky structure; friable; common faint clay films on 
faces of peds; tongues of brown (7.5YR 5/2) fine 
sandy loam (E), pinkish gray (7.5YR 6/2) dry; 
moderate medium platy structure; about 6 percent 
pebbles; few roots; slightly acid; clear wavy 
boundary. 

Bt1—22 to 34 inches; reddish brown (5YR 4/4) loam; 
moderate coarse subangular blocky structure; 
triable; common distinct clay films on faces of peds; 
about 5 percent pebbles; few roots; slightly acid; 
gradual wavy boundary. 

Bt2—34 to 38 inches; reddish brown (SYR 4/4) loam; 
moderate medium subangular blocky structure; 
friable; common faint clay films on faces of peds; 
about 5 percent pebbles; few roots; medium acid; 
clear wavy boundary. 

C—38 to 60 inches; reddish brown (5YR 4/4) loam; 
massive; friable; about 3 percent pebbles; neutral. 


The thickness of the solum ranges from 30 to 60 
inches. The depth to carbonates is 60 inches or more. 
The content of pebbles ranges from 0 to 10 percent in 
the solum and from 0 to 25 percent in the substratum. 

The Ap horizon has hue of 10YR or 7.5YR, value of 3 
or 4, and chroma of 1 or 2. Some undisturbed pedons 
have a Bs horizon. This horizon has hue of 7.5YR and 
value and chroma of 4. The Bs and E horizons are fine 
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sandy loam or loam. The E horizon has hue of 10YR or 
7.5YR, value of 4 to 6, and chroma of 2 or 3. The E/B 
and B/E horizons have colors and textures similar to 
those of the E and Bt horizons. The Bt horizon has value 
of 3 or 4 and chroma of 3 to 6. It is loam ог clay loam. 
The C horizon has value of 4 or 5 and chroma of 3 or 4. 
It is loam, sandy loam, or the gravelly analogs of these 
textures. 


Wainola Series 


The Wainola series consists of deep, somewhat poorly 
drained, rapidly permeable soils on outwash plains and 
glacial lake plains. These soils formed in sandy deposits. 
Slope ranges from 0 to 3 percent. 

Typical pedon of Wainola loamy fine sand, 0 to 3 
percent slopes, 2,145 feet east and 165 feet north of the 
southwest corner of sec. 25, T. 28 N., R. 21 E. 


A 一 0 to 3 inches; black (10YR 2/1) loamy fine sand, 
dark gray (10YR 4/1) dry; weak fine granular 
structure; very friable; many roots; strongly acid; 
abrupt smooth boundary. 

E—3 to 9 inches; brown (10YR 5/3) fine sand, very pale 
brown (10YR 7/3) dry; very weak fine subangular 
blocky structure; very friable; common roots; 
strongly acid; abrupt smooth boundary. 

851—9 to 16 inches; dark yellowish brown (10YR 4/4) 
fine sand; many medium distinct yellowish red (5YR 
4/6) mottles; very weak fine subangular blocky 
structure; very friable; common roots; medium acid: 
gradual wavy boundary. 

Bs2—16 to 30 inches; dark brown (7.5YR 4/4) fine sand; 
many coarse distinct yellowish red (5YR 4/6) 
mottles; very weak medium subangular blocky 
structure; very friable; slightly acid; clear wavy 
boundary. 

С--30 to 60 inches; yellowish brown (10YR 5/4) fine 
sand; common medium distinct strong brown (7.5YR 
4/6) mottles; single grain; loose; slightly acid. 


The thickness of the solum ranges from 18 to 30 
inches. The А horizon has hue of 7.5YR or 10YR, value 
of 2 or 3, and chroma of 1 or 2. The E horizon has 
chroma of 1 to 3. The Bs horizon has hue of 10YR, 
7.5YR, or 5YR. It is loamy fine sand or fine sand. The C 
horizon has hue of 10YR or 7.5YR, value of 5 or 6, and 
chroma of 2 10 4. It is fine sand ог stratified fine sand 
and loamy fine sand. 


Waupaca Series 


The Waupacoa series consists of deep, poorly drained, 
moderately slowly permeable soils in glacial lake basins 
and on flood plains. These soils formed in loamy and 
silty glaciolacustrine deposits. Slope ranges from 0 to 2 
percent. 
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Typical pedon of Waupaca very fine sandy loam, 0 to 
2 percent slopes, 1,200 feet south and 200 feet west of 
the center of sec. 25, T. 29 N., R. 18 E. 


Ap 一 0 to 9 inches; black (10YR 2/1) very fine sandy 
loam, dark gray (10YR 4/1) dry; moderate medium 
granular structure; friable; many roots; mildly 
alkaline; abrupt smooth boundary. 

Cg1 一 9 to 15 inches; light brownish gray (10YR 6/2) silt 
loam; many fine prominent yellowish brown (10YR 
5/8) mottles; massive; friable; few roots; moderately 
alkaline; clear wavy boundary. 

Cg2—15 to 21 inches; light brownish gray (10YR 6/2) 
silt loam; many medium prominent brownish yellow 
(10YR 6/6) mottles; massive; friable; few roots; 
slightly effervescent; moderately alkaline; gradual 
wavy boundary. 

C 一 21 to 54 inches; brown (7.5YR 5/4) silt loam; few 
medium distinct reddish yellow (5YR 6/6) mottles; 
massive; friable; strongly effervescent; moderately 
alkaline; gradual wavy boundary. 

Cg 一 54 to 60 inches; grayish brown (10YR 5/2) silt 
loam; massive; very friable; violently effervescent; 
moderately alkaline. 


The depth to carbonates ranges from 15 to 30 inches. 
The Ap horizon has value of 2 or 3 and chroma of 1 or 
2. The C horizon has hue of 7.5YR or 10YR, value of 5 
or 6, and chroma of 2 to 4. It is silt loam, silt, or very fine 
sand and is commonly stratified. 


Winterfield Series 


The Winterfield series consists of deep, somewhat 
poorly drained, rapidly permeable soils on flood plains. 
These soils formed in loamy and sandy alluvium. Slope 
ranges from 0 to 2 percent. 

Typical pedon of Winterfield fine sandy loam, 0 to 2 
percent slopes, 720 feet east and 165 feet north of the 
southwest corner of sec. 25, T. 29 N., R. 17 E. 


А—0 to 4 inches; dark brown (7.5YR 3/2) fine sandy 
loam, brown (7.5YR 4/2) dry; moderate fine granular 
structure; friable; many roots; medium acid; abrupt 
smooth boundary. 

C1—4 to 6 inches; brown (7.5YR 4/4) loamy fine sand; 
weak medium subangular blocky structure; very 
friable; few roots; slightly acid; clear wavy boundary. 

C2 一 6 to 18 inches; yellowish brown (10YR 5/4) fine 
sand; common fine distinct yellowish red (5YR 4/6) 
mottles; single grain; loose; few roots; slightly acid; 
clear wavy boundary. 

C3—18 to 24 inches; dark brown (7.5YR 4/4) fine sand; 
common medium faint dark reddish brown (5YR 
3/4) and common medium distinct strong brown 
(7.5YR 5/6) mottles; single grain; loose; slightly acid; 
clear wavy boundary. 
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C4 一 24 to 31 inches; brown (7.5YR 4/4) fine sand; 
common medium faint reddish brown (5YR 4/4) and 
common coarse distinct brown (7.5YR 5/2) mottles; 
single grain; loose; slightly acid; clear wavy 
boundary. 

C5—31 to 41 inches; reddish brown (5YR 4/4) fine sand; 
common medium distinct reddish gray (SYR 5/2) 
mottles; weakly cemented sand grains; weak 
medium subangular blocky structure; very friable; 
slightly acid; abrupt smooth boundary. 

C6—41 to 60 inches; brown (7.5YR 4/2) sand; single 
grain; loose; about 5 percent woody fragments; 
mildiy alkaline. 


The A horizon is 4 to 8 inches thick. It has hue of 
7.5YR ог 10YR and value and chroma of 2 or 3. The С 
horizon has hue of 5YR, 7.5YR, or 10YR, value of 4 to 6, 
and chroma of 2 to 6. Its textures vary within short 
horizontal distances. They include sand, fine sand, and 
loamy fine sand. 


Worcester Series 


The Worcester series consists of deep, somewhat 
poorly drained soils on outwash plains. These soils 
formed in loamy deposits underlain by noncalcareous 
sand and gravel. They are moderately permeable in the 
upper part and rapidly permeable or very rapidly 
permeable in the lower part. Slope ranges from 0 to 3 
percent. 

Typical pedon of Worcester loam, 0 to 3 percent 
slopes, 2,600 feet south and 1,120 feet west of the 
northeast corner of sec. 34, T. 33 N., R. 15 E. 


А—0 to 1 inch; black (10YR 2/1) loam, dark gray (10YR 
4/1) dry; weak medium granular structure; friable; 
many roots; very strongly acid; abrupt smooth 
boundary. 

E—1 to 4 inches; grayish brown (10YR 5/2) loam, light 
gray (10YR 7/1) dry; weak fine granular structure; 
friable; common roots; very strongly acid; clear wavy 
boundary. 


Bhs—4 to 7 inches; dark reddish brown (5YR 3/3) sandy 
loam; weak fine subangular blocky structure; very 
friable; few roots; very strongly acid; clear wavy 
boundary. 

Bs 一 7 to 15 inches; brown (7.5YR 4/4) sandy loam; few 
fine distinct strong brown (7.5YR 5/6) mottles; weak 
medium subangular blocky structure; friable; few 
roots; very strongly acid; clear wavy boundary. 

E —15 to 20 inches; brown (10YR 5/3) sandy loam, very 
pale brown (10YR 7/3) dry; common medium 
prominent strong brown (7.5YR 5/6) mottles; 
moderate medium platy structure; friable; very 
strongly acid; clear wavy boundary. 

Bt—20 to 28 inches; brown (7.5YR 5/4) loam; common 
medium prominent strong brown (7.5YR 4/6) 
mottles; moderate medium subangular blocky 
structure; friable; few faint clay films on faces of 
peds; very strongly acid; clear wavy boundary. 

2C—28 to 60 inches; yellowish brown (10YR 5/4) 
stratified sand and very gravelly sand; single grain; 
loose; about 30 percent pebbles; strongly acid. 


The thickness of the solum and of the loamy mantle 
ranges from 26 to 40 inches. The content of pebbles 
ranges from 0 to 10 percent in the solum and from 10 to 
40 percent in the substratum. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. The E, Bhs, Bs, E’, and Bt horizons are sandy loam or 
loam. The E horizon has hue of 7.5YR ог 10YR, value of 
4 to 6, and chroma of 2 or 3. The Bhs and Bs horizons 
have hue of 7.5YR or 5YR and value and chroma of 3 or 
4. These soils have an E’ horizon or an E/B horizon, or 
both. The Е" horizon has hue of 7.5YR or 10YR, value of 
4 to 6, and chroma of 2 or 3. The E/B horizon has 
colors and textures similar to those of the E’ and Bt 
horizons. The Bt horizon has hue of 7.5YR or 5YR, value 
of 4 or 5, and chroma of 3 or 4. The 2C horizon has hue 
of 7.5YR or 10YR and value and chroma of 4 or 5. It is 
sand or gravelly or very gravelly sand and commonly is 
stratified. 


Formation of the Soils 
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This section describes the geologic material underlying 
Oconto County. It also relates the factors of soil 
formation to the soils in the county and explains the 
processes of soil formation. 


Geology and Underlying Material 


Robert N. Cheetham, Jr., geologist, Soil Conservation Service, 
helped prepare this section. 


Oconto County is underlain by igneous, metamorphic, 
and sedimentary rock. A bedrock geology map shows 
the rock types and their distribution (6). This intormation 
is based on previously published and unpublished data 
and a limited field check of outcrops in the county. 

The bedrock is overlain by glacial deposits as much as 
300 feet thick. In the northwestern part of the county, 
these deposits are underlain by a complex of granite and 
undifferentiated igneous and metamorphic Precambrian 
rocks that have been folded, faulted, and eroded. 
Southeast of the Precambrian rocks is Upper Cambrian 
marine sandstone. Southeast of this sandstone is a 
series of Ordovician marine sediments, Platteville-Galena 
dolomite, Saint Peter sandstone, and Prairie du Chien 
dolomite. 

The glacial deposits are till, outwash, and lacustrine 
material. Minor readvances of a generally receding ice 
sheet and weathering resulted in glacial tills that differ 
from one another in color, texture, and depth to free 
carbonates. In the northwest corner of the county, the till 
is dominantly brown loamy sand or sandy loam of Middle 
Woodfordian, Cary age. In some areas of this till, 
numerous cobbles, stones, and boulders are on the 
surface. The till in the rest of the county is mostly 
reddish brown or brown loam or sandy loam. It is Late 
Woodfordian and Greatlakean in age (5). 

In the Nicolet National Forest, a broad, pitted outwash 
plain interfingers with higher lying till deposits. The 
outwash in the western half of the national forest is 
mostly stratified sand and gravel. Stones are on the 
surface in many areas. The outwash in the eastern half 
of the national forest is mostly sand. The outwash in the 
west-central part of the county is mostly sand or fine 
sand deposited along the Oconto River and its 
tributaries, extending into the Berry Lake area. In the 
south-central part of the county, from the Oconto River 
through Little Suamico Township, outwash deposits are 


extensive and occur as sand, fine sand, or stratified sand 
and gravel. 

Lacustrine material is deposited mainly on a broad 
plain adjacent to Green Bay, but it also is deposited in 
scattered areas throughout the county. These deposits 
range mostly from silt loam to fine sand and have 
essentially no gravel. 


Factors of Soil Formation 


The factors that determine the kind of soil that forms 
at any given point are the composition of the parent 
material; the climate under which the soil material has 
accumulated and weathered; the plant and animal life on 
and in the soil; the relief, or lay of the land; and the 
length of time that the forces of soil formation have 
acted on the soil material. 

Climate and plant and animal life are the active factors 
of soil formation. They alter the accumulated material 
and bring about the development of genetically related 
horizons. The effects of climate and plant and animal life 
are conditioned by relief. The parent material affects the 
kind of profile that can be formed and, in extreme cases, 
determines it almost entirely. Finally, time is needed for a 
soil to form in the parent material. Usually, a long time is 
needed for the development of distinct horizons. 

The factors of soil formation are so closely interrelated 
that few generalizations can be made regarding the 
effect of any one factor unless conditions are specified 
for the other four. 


Parent Material 


Parent material is the unweathered material in which 
the soil forms. It largely determines the chemical and 
mineralogical composition of the soil. Most of the soils in 
Oconto County formed in glacial till, glacial outwash, or 
glaciolacustrine deposits. Some formed in organic 
deposits. 

Glacial till is unstratified, unsorted glacial debris 
consisting of clay, silt, sand, gravel, stones, and 
boulders. The different ages of the till are distinguished 
primarily on the basis of the color, the depth to 
carbonates, and the texture. Kennan and Keweenaw are 
examples of soils that formed in the older till, which is 
dominantly brown sandy loam or loamy sand. Ensley, 
Nester, Onaway, Solona, and Tilleda are examples of 
soils that formed in the younger till, which is mostly 
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brown or reddish brown loam, sandy loam, or silty clay 
loam. Bonduel, Fairport, and Summerville soils formed in 
loamy till underlain by dolomite bedrock. 

Glacial outwash is material deposited by glacial 
meltwater. It is generally stratified sand and gravel. In 
some areas, however, it is almost exclusively sandy. 
Alpena, Kiva, Minocqua, Oconto, Padus, Pence, and 
Worcester soils formed mostly in loamy deposits 
underlain by sand or sand and gravel, Menahga, 
Rousseau, and Shawano soils formed in sandy deposits. 

Lacustrine material is deposited on glacial lake plains. 
These deposits consist mostly of stratified silt loam, 
loam, very fine sandy loam, loamy very fine sand, very 
fine sand, and fine sand. Fence, Shiocton, and Waupaca 
soils formed in this material. 

Organic material consists of sedges, reeds, grasses, 
and wood fragments in various stages of decomposition. 
Markey soils formed in organic material 16 to 51 inches 
deep over sandy deposits. Loxley and Seelyeville soils 
formed in more than 51 inches of organic material. All of 
these organic soils are on low lying flats or in 
depressions and drainageways. 


Climate 


Climate affects soil formation through its effects on 
soil moisture and soil temperature. lt affects the 
weathering of rocks and the alteration of parent material 
through the mechanical action of freezing and thawing 
and the chemical action generated by the leaching of 
water. It indirectly affects soil formation through its 
effects on the plant and animal life on and in the soil. 

Variations in climate within the county are too small to 
cause any great differences among the soils. The county 
has a humid-temperate continental climate that favors 
the growth of trees and the formation of soils that have 
a light colored surface layer and a subsoil in which clay 
has accumulated. 


Plant and Animal Life 


Plants and animals significantly affect soil formation. 
Several biotic processes occur simultaneously in the soil, 
including the capture of energy through photosynthesis, 
the decomposition of plant residue, cation exchange, 
and the formation of organic-mineral complexes. 

Most of the soils in the county formed under forest 
vegetation. As a result, they are light colored and are 
relatively low in content of organic matter. Also, they are 
more extensively leached than soils that formed under 
grasses because tree roots intercept water at greater 
depths. This leaching removes plant nutrients and allows 
for clay accumulation at a greater depth. Thə soils have 
an abundance of microflora, such as bacteria and fungi, 
which have significant effects on the decay of organic 
matter and the recycling of plant nutrients. 

Animals in the soil, including earthworms, insects, and 
rodents, mix the soil and add organic matter, which 
affects soil structure, porosity, and the content of plant 
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nutrients. Human activities also have important effects 
on soil formation. They tend to disturb the natural soil- 
forming processes. The original condition of many soils 
has been altered by such activities as draining, clearing, 
burning, and cultivating. Repeated removal of the plant 
cover has accelerated erosion. Overcultivation has 
commonly reduced the organic matter content and the 
rate of water infiltration. Overcultivation and the use of 
heavy equipment have changed loose, porous surface 
layers into cloddy layers. 


Relief 


Relief influences soil formation through its effect on 
the amount of precipitation absorbed by the soil, the 
erosion rate, and the movement of material in 
suspension or solution from one part of the profile to 
another. Generally, the steeper soils have a thinner 
solum and are less well developed than the more gently 
sloping soils. More water percolates through the more 
gently sloping soils. 

Relief directly affects both surface and internal 
drainage in a soil. The Onaway, Solona, and Ensley soils 
in Oconto County form a drainage sequence. The slope 
and landscape position of these soils affect the natural 
drainage class. The well drained and moderately well 
drained Onaway soils are on the higher side slopes and 
are gently sloping to very steep. The somewhat poorly 
drained Solona soils are in the lower areas and are 
nearly level and gently sloping. The poorly drained and 
very poorly drained Ensley soils are on low flats and in 
drainageways and depressions and are nearly level. 


Time 


Time has had some effects on differences among the 
soils in the county. The soils on flood plains, for 
example, do not nave distinct horizons because the soil 
material has not been in place long enough to be fully 
affected by the soil-forming processes. On the other 
hand, well drained soils that formed in glacial till have 
well defined horizons because the processes have been 
active for thousands of years. 


Processes of Soil Formation 


A combination of basic processes is responsible for 
horizon differentiation in soils. All soils can be affected 
by these processes. The main processes are gains, 
losses, transfers, and transformations. They generally do 
not act alone. Some promote horizon differentiation, and 
others retard or offset it. The balance among the 
changes determines the nature of the soil at any given 
point. 

An example of how these soil-forming processes 
interact is evident in Onaway soils. Because these soils 
are high on the landscape and are underlain by relatively 
porous til, they generally are well drained. The parent 
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material was calcareous loam and sandy loam glacial till 
in which the content of pebbles, mostly dolomite, was 
about 5 to 10 percent. The climate favored the growth of 
plants. Plants and animals contributed to the 
accumulation of organic matter and organic acids and 
mixed the soil to some extent. These processes 
accelerated as more and higher forms of organisms 
grew in the soil and produced a greater volume of 
organic residue and acids. 

Free lime in the soil material was gradually dissolved 
and was moved downward into the substratum by 
percolating water. Suspended particles of clay also were 
translocated downward by the percolating water. As a 
result of these transfers, the Onaway soils have no free 
carbonates in the solum and have more clay in the 
middle and lower parts of the subsoil than in other parts 
of the profile. 

While free carbonates and clay were moving 
downward in the profile, organic matter in various stages 
of decomposition was accumulating on or near the 
surface. The decomposed organic matter darkened the 
surface layer. 

Chemical weathering of the dolomite and other 
weatherable minerals and the accumulation of clay 
gradually changed the middle part of the profile to loam 
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or clay loam in which the content of pebbles is about 5 
percent. Because of oxidized iron, which occurs as 
impurities in the dolomite, this part of the profile is darker 
than the underlying unweathered till. 

The processes that affected the formation of Onaway 
soils include gains of organic matter in the surface layer, 
loss of free carbonates from the solum and the 
subsequent transfer of these carbonates to the 
substratum, loss of clay from the upper part of the profile 
and the subsequent transfer of this clay to the middle 
and lower parts of the subsoil, and the transformation of 
iron compounds in the subsoil. As a result of these 
processes, the soils have a surface layer and subsurface 
layer of fine sandy loam and a subsoil of dominantly 
loam or clay loam. They are underlain by unweathered, 
calcareous loam or sandy loam glacial till at a depth of 
15 to 30 inches. This till has changed little since it was 
deposited by the glacier. 

All these processes are active in the soils of Oconto 
County. To a great extent, the kinds of parent material 
and relief have determined the kinds of processes that 
are dominant in the formation of all the soils. The kinds 
of parent material are also largely responsible for 
differences or similarities among the soils. 
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Alluvium. Material, such as sand, silt, or clay, deposited 
on land by streams. 

Area reclaim (in tables). An area difficult to reclaim after 
the removal of soil for construction and other uses. 
Revegetation and erosion control are extremely 
difficult. 

Area-selection harvesting. A harvest method in which 
only trees of a specific size or age are removed. 

Association, soil. А group of soils geographically 
associated in a characteristic repeating pattern and 
defined and delineated as a single map unit. 

Available water capacity (available moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. It is commonly 
defined as the difference between the amount of 
soil water at field moisture capacity and the amount 
at wilting point. It is commonly expressed as inches 
of water per inch of soil. The capacity, in inches, in 
a 60-inch profile or to a limiting layer is expressed 
as— 

Inches 


Very high....................... msn more than 12 


Basal till. Compact glacial till deposited beneath the ice. 
Bedrock. The solid rock that underlies the soil and other 
unconsolidated material or that is exposed at the 

surface. 

Bottom land. The normal flood plain of a stream, 
subject to flooding. 

Boulders. Rock fragments larger than 2 feet (60 
centimeters) in diameter. 

Calcareous soil. A soil containing enough calcium 
carbonate (commonly combined with magnesium 
carbonate) to effervesce visibly when treated with 
cold, dilute hydrochloric acid. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
Бе than 45 percent sand, and less than 40 percent 
silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 
Synonyms: clay coating, clay skin. 

Clearcutting. Removal of all the timber in a stand when 
trees are harvested. 


Coarse fragments. If round, mineral or rock particles 2 
millimeters to 25 centimeters (10 inches) in 
diameter; if flat, mineral or rock particles (flagstone) 
15 to 38 centimeters (6 to 15 inches) long. 

Coarse textured soil. Sand or loamy sand. 

Cobblestone (or cobble). A rounded ог partly rounded 
fragment of rock 3 to 10 inches (7.5 to 25 
centimeters) in diameter. 

Complex slope. Irregular or variable slope. Planning or 
constructing terraces, diversions, and other water- 
control measures on a complex slope is difficult. 

Complex, soil. A map unit of two or more kinds of soil in 
such an intricate pattern or so small in area that it is 
not practical to map them separately at the selected 
scale of mapping. The pattern and proportion of the 
soils are somewhat similar in all areas. 

Concretions. Grains, pellets, or nodules of various 
sizes, shapes, and colors consisting of concentrated 
compounds or cemented soil grains. The 
composition of most concretions is unlike that of the 
surrounding soil. Calcium carbonate and iron oxide 
are common compounds in concretions. 

Conservation tillage. A tillage system that does not 
invert the soil and that leaves a protective amount 
of crop residue on the surface throughout the year. 

Consistence, soil. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose.—Noncoherent when dry ог moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firm.—When moist, crushes under moderate 
pressure between thumb and forefinger, but 
resistance is distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form a 
“wire” when rolled between thumb and forefinger. 
Sticky.—When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather than 
to pull free from other material. 

Hard.—When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 

Soft.—When dry, breaks into powder ог individual 
grains under very slight pressure. 
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Cemented.—Hard; little affected by moistening. 

Contour stripcropping. Growing crops in strips that 
follow the contour. Strips of grass or close-growing 
crops are alternated with strips of clean-tilled crops 
or summer fallow. 

Cover crop. A close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Cutbanks cave (in tables). The walls of excavations 
tend to cave in or slough. 

Depth, soil. The thickness of the soil over bedrock. In 
this survey the depth classes are deep, more than 
40 inches; moderately deep, 20 to 40 inches; and 
shallow, 10 to 20 inches. 

Depth to rock (in tables). Bedrock is too near the 
surface for the specified use. 

Diversion (or diversion terrace). A ridge of earth, 
generally a terrace, built to protect downslope areas 
by diverting runoff from its natural course. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial saturation 
during soil formation, as opposed to altered 
drainage, which is commonly the resuit of artificial 
drainage or irrigation but may be caused by the 
sudden deepening of channels or the blocking of 
drainage outlets. Seven classes of natural soil 
drainage are recognized: 

Excessively drained.—Water is removed from the 
soil very rapidly. Excessively drained soils are 
commonly very coarse textured, rocky, or shallow. 
Some are steep. All are free of the mottling related 
to wetness. 

Somewhat excessively drained.—Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. Some 
are shallow. Some are so steep that much of the 
water they receive is lost as runoff. All are free of 
the mottling related to wetness. 

Well drained.—Water is removed from the soil 
readily, but not rapidly. It is available to plants 
throughout most of the growing season, and 
wetness does not inhibit growth of roots for 
significant periods during most growing seasons. 
Well drained soils are commonly medium textured. 
They are mainly free of mottling. 

Moderately well drained.—Water is removed from 
the soil somewhat slowly during some periods. 
Moderately well drained soils are wet for only a 
short time during the growing season, but 
periodically they are wet long enough that most 
mesophytic crops are affected. They commonly 
have a slowly pervious layer within or directly below 
the solum, or periodically receive high rainfall, or 
both. 

Somewhat poorly drained.—Water is removed slowly 
enough that the soil is wet for significant periods 
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during the growing season. Wetness markedly 
restricts the growth of mesophytic crops unless 
artificial drainage is provided. Somewhat poorly 
drained soils commonly have a slowly pervious 
layer, a high water table, additional water from 
seepage, nearly continuous rainfall, or a combination 
of these. 

Poorly drained.—Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free water 
is commonly at or near the surface for long enough 
during the growing season that most mesophytic 
crops cannot be grown unless the soil is artificially 
drained. The soil is not continucusly saturated in 
layers directly below plow depth. Poor drainage 
results from a high water table, a slowly pervious 
layer within the profile, seepage, nearly continuous 
rainfall, or a combination of these. 

Very poorly drained.— Water is removed from the 
soil so slowly that free water remains at or on the 
surface during most of the growing season. Unless 
the soil is artificially drained, most mesophytic crops 
cannot be grown. Very poorly drained soils are 
commonly level or depressed and are frequently 
ponded. Yet, where rainfall is high and nearly 
continuous, they can have moderate or high slope 
gradients. 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Drumtin. A low, smooth, elongated oval hill, mound, or 
ridge of compact glacial till. The longer axis is 
parallel to the path of the glacier and commonly has 
a blunt nose pointing in the direction from which the 
ice approached. 

Erosion. The wearing away of the land surface by water, 
wind, ice, or other geologic agents and by such 
processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic 
processes acting over long geologic periods and 
resulting in the wearing away of mountains and the 
building up of such landscape features as flood 
plains and coastal plains. Synonym: natural erosion. 
Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the 
activities of man or other animals or of a 
catastrophe in nature, for example, fire, that 
exposes the surface. 

Esker (geology). A narrow, winding ridge of stratified 
gravelly and sandy drift deposited by a stream 
flowing in a tunnel beneath a glacier. 

Excess fines (in tables). Excess silt and clay in the soil. 
The soil is not a source of gravel or sand for 
construction purposes. 

Fast intake (in tables). The rapid movement of water 
into the soil. 

Fertility, soil. The quality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
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balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Fibric soll material (peat). The least decomposed of all 
organic soil material. Peat contains a large amount 
of well preserved fiber that is readily identifiable 
according to botanical origin. Peat has the lowest 
bulk density and the highest water content at 
saturation of all organic soil material. 

Fine textured soil. Sandy clay, silty clay, and clay. 

Flood plain. А nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Foot slope. The inclined surface at the base of a hill. 

Frost action (in tables). Freezing and thawing of soil 
moisture. Frost action can damage roads, buildings 
and other structures, and plant roots. 

Glacial drift (geology). Pulverized and other rock 
material transported by glacial ice and then 
deposited. Also the sorted and unsorted material 
deposited by streams flowing from glaciers. 

Glacial outwash (geology). Gravel, sand, and silt, 
commonly stratified, deposited by glacial meltwater. 

Glacial till (geology). Unsorted, nonstratified glacial drift 
consisting of clay, silt, sand, and boulders 
transported and deposited by glacial ice. 

Glaciofluvial deposits (geology). Material moved by 
glaciers and subsequently sorted and deposited by 
streams flowing from the melting ice. The deposits 
are stratified and occur as kames, eskers, deltas, 
and outwash plains. 

Glaciolacustrine deposits. Material ranging from fine 
clay to sand derived from glaciers and deposited in 
glacial lakes mainly by glacial meltwater. Many 
deposits are interbedded or laminated. 

Grassed waterway. А natural or constructed waterway, 
typically broad and shallow, seeded to grass as 
protection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 
inches (2 millimeters to 7.6 centimeters) in diameter. 
An individual piece is a pebble. 

Gravelly soil material. Material that is 15 to 50 percent, 
by volume, rounded or angular rock fragments, not 
prominently flattened, up to 3 inches (7.6 
centimeters) in diameter. 

Ground water (geology). Water filling all the unblocked 
pores of underlying material below the water table. 

Hemic soil material (mucky peat). Organic soil material 
intermediate in degree of decomposition between 
the less decomposed fibric and the more 
decomposed sapric material. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. In the identification of soil 
horizons, an uppercase letter represents the major 
horizons. Numbers or lowercase letters that follow 


107 


represent subdivisions of the major horizons. The 
major horizons are as follows: 

О horizon.—An organic layer of fresh and decaying 
plant residue. 

A horizon.—The mineral horizon at or near the 
surface in which an accumulation of humified 
organic matter is mixed with the mineral material. 
Also, any plowed or disturbed surface layer. 

E horizon.—The mineral horizon in which the main 
feature is loss of silicate clay, iron, aluminum, or 
some combination of these. 

B horizon.—The mineral horizon below an O, A, or E 
horizon. The B horizon is in part a layer of transition 
from the overlying horizon to the underlying C 
horizon. The B horizon also has distinctive 
characteristics, such as (1) accumulation of clay, 
sesquioxides, humus, or a combination of these; (2) 
granular, prismatic, or blocky structure; (3) redder or 
browner colors than those in the A horizon; or (4) a 
combination of these. 

C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil- 
forming processes and does not have the properties 
typical of the overlying horizon. The material of a C 
horizon may be either like or unlike that in which the 
solum formed. If the material is known to differ from 
that in the solum, an Arabic numeral, commonly a 2, 
precedes the letter C. 

Cr Вопгоп.--бой, consolidated bedrock beneath the 
soil. 

R layer.—Hard, consolidated bedrock beneath the 
soil. The bedrock commonly underlies a C horizon 
but can be directly below an A or a B horizon. 

Hydrologic soil groups. Refers to soils grouped 
according to their runoff-producing characteristics. 
The chief consideration is the inherent capacity of 
soil bare of vegetation to permit infiltration. The 
slope and the kind of plant cover are not considered 
but are separate factors in predicting runoff. Soils 
are assigned to four groups. In group A are soils 
having a high infiltration rate when thoroughly wet 
and having a low runoff potential. They are mainly 
deep, well drained, and sandy or gravelly. In group 
D, at the other extreme, are soils having a very slow 
infiltration rate and thus a high runoff potential. They 
have a claypan or clay layer at or near the surface, 
have a permanent high water table, or are shallow 
over nearly impervious bedrock or other material. A 
soil is assigned to two hydrologic groups if part of 
the acreage is artificially drained and part is 
undrained. 

Infiltration. The downward entry of water into the 
immediate surface of soil or other material, as 
contrasted with percolation, which is movement of 
water through soil layers or material. 

Infiltration rate. The rate at which water penetrates the 
surface of the soil at any given instant, usually 
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expressed in inches per hour. The rate can be 
limited by the infiltration capacity of the soil or the 
rate at which water is applied at the surface. 

Irrigation. Application of water to soils to assist in 
production of crops. Methods of irrigation are— 
Border.—Water is applied at the upper end of a strip 
in which the lateral flow of water is controlled by 
small earth ridges called border dikes, or borders. 
Basin.—Water is applied rapidly to nearly level 
plains surrounded by levees or dikes. 

Controlled flooding.—Water is released at intervals 
from closely spaced field ditches and distributed 
uniformly over the field. 

Corrugation.—Water is applied to small, closely 
spaced furrows or ditches in fields of close-growing 
crops or in orchards so that it flows in only one 
direction. 

Drip (or trickle).—Water is applied slowly and under 
low pressure to the surface of the soil or into the 
soil through such applicators as emitters, porous 
tubing, or perforated pipe. 

Furrow.—Water is applied in small ditches made by 
cultivation implements. Furrows are used for tree 
and row crops. 

Sprinkler.—Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 
Subirrigation.—Water is applied in open ditches ог 
tile lines until the water table is raised enough to wet 
the soil. 

Wild flooding. 一 Water released at high points, is 
allowed to flow onto an area without controlled 
distribution. 

Kame (geology). An irregular, short ridge or hill of 
stratified glacial drift. 

Lacustrine deposit (geology). Material deposited in lake 
water and exposed when the water level is lowered 
or the elevation of the land is raised. 

Large stones (in tables). Rock fragments 3 inches (7.6 
centimeters) or more across. Large stones adversely 
affect the specified use of the soil. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and less than 52 
percent sand particles. 

Low strength. The soil is not strong enough to support 
loads. 

Medium textured soil. Very fine sandy loam, loam, silt 
loam, or silt. 

Metamorphic rock. Rock of any origin altered in 
mineralogical composition, chemical composition, or 
structure by heat, pressure, and movement. Nearly 
all such rocks are crystalline. 

Mineral soil. Scil that is mainly mineral material and low 
in organic material. Its bulk density is more than that 
of organic soil. 
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Miscellaneous area. An area that has little or no natural 
soil and supports little or no vegetation. 

Moderately coarse textured soll. Coarse sandy loam, 
sandy loam, and fine sandy loam. 

Moderately fine textured soil. Clay loam, sandy clay 
loam, and silty clay loam. 

Moraine (geology). An accumulation of earth, stones, 
and other debris deposited by a glacier. Some types 
are terminal, lateral, medial, and ground. 

Morphology, soil. The physical makeup of the soil, 
including the texture, structure, porosity, 
consistence, color, and other physical, mineral, and 
biological properties of the various horizons, and the 
thickness and arrangement of those horizons in the 
soil profile. 

Mottling, soll. Irregular spots of different colors that vary 
in number and size. Mottling generally indicates poor 
aeration and impeded drainage. Descriptive terms 
are as follows: abundance—/ew, common, and 
many, size—fine, medium, and coarse; and 
contrast—/aint, distinct, and prominent. The size 
measurements are of the diameter along the 
greatest dimension. Fine indicates less than 5 
millimeters (about 0.2 inch); medium, from 5 to 15 
millimeters (about 0.2 to 0.6 inch); and coarse, more 
than 15 millimeters (about 0.6 inch). 

Muck. Dark colored, finely divided, well decomposed 
organic soil material. (See Sapric soil material.) 

Neutral soll. A soil having a pH value between 6.6 and 
7.3. (See Reaction, soil.) 

Nutrient, plant. Any element taken in by a plant 
essential to its growth. Plant nutrients are mainly 
nitrogen, phosphorus, potassium, calcium, 
magnesium, sulfur, iron, manganese, copper, boron, 
and zinc obtained from the soil and carbon, 
hydrogen, and oxygen obtained from the air and 
water. 

Organic matter. Plant and animal residue in the soil in 
various stages of decomposition. The content of 
organic matter is expressed as— 


Percent 
Very IOW..... eet pi ug eoe less than 0.5 
LOW ды ааа дн а nte ado КЕС 0.5 to 1.0 
Moderately low.. … 1.0 to 2.0 
Moderate C ——— 2.0 to 4.0 
High: манка tr eerta Pda d aes 4.0 to 8.0 
Very high.......... oret more than 8.0 


Outwash plain. A landform of mainly sandy or coarse 
textured material of glaciofluvial origin. An outwash 
plain is commonly smooth; where pitted, it is 
generally low in relief. 

Parent material. The unconsolidated organic and 
mineral material in which soil forms. 

Peat. Unconsolidated material, largely undecomposed 
organic matter, that has accumulated under excess 
moisture. (See Fibric soil material.) 
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Ped. An individual natural soil aggregate, such as a 
granule, a prism, or a block. 

Pedon. The smallest volume that can be called “а 501." 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 

Percolation. The downward movement of water through 
the soil. 

Percs slowly (in tables). The slow movement of water 
through the soil adversely affecting the specified 
use. 

Permeability. The quality of the soil that enables water 
to move downward through the profile. Permeability 
is measured as the number of inches per hour that 
water moves downward through the saturated soil. 
Terms describing permeability are: 


Very slow... less than 0.06 inch 
Slow................ … 0.06 to 0.2 inch 
Moderately slow... 0.2 to 0.6 inch 
Moderate............ 0.6 inch to 2.0 inches 


Moderately rapad.................................. 2.0 to 6.0 inches 
Rapid................... .....6.0 to 20 inches 
Very rapid.................... runer: More than 20 inches 


Phase, soll. A subdivision of a soil series based on 
features that affect its use and management. For 
example, slope, stoniness, and thickness. 

pH value. A numerical designation of acidity and 
alkalinity in soil. (See Reaction, soil.) 

Piping (in tables). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 

Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of moisture 
content within which the soil remains plastic. 

Plastic limit. The moisture content at which a soil 
changes from semisolid to plastic. 

Ponding. Standing water on soils in closed depressions. 
Unless the soils are artificially drained, the water can 
be removed only by percolation or 
evapotranspiration. 

Poor filter (in tables). Because of rapid permeability the 
soil may not adequately filter effluent from a waste 
disposal system. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent material. 

Reaction, soil. A measure of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction 
because it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


pH 
Extremely acid... bəlow 4.5 
Very strongly acid. … 4.5 to 5.0 
Strongly acid... 5.1 to 5.5 
Medium acid.. … 5.6 to 6.0 
Slightly acid... 6.1 to 6.5 
Мешта 2, лик е ны enr 6.6 to 7.3 
Mildly alkaline............................ sss 7.4 to 7.8 
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КО 7.9 to 8.4 
.8.5 to 9.0 
and higher 


Moderately alkaline 
Strongly alkaline... 
Very strongly alkaline.............................. . 

Relief. The elevations or inequalities of a land surface, 
considered collectively. 

Rooting depth (in tables). Shallow root zone. The soil is 
shallow over a layer that greatly restricts roots. 

Runoff. The precipitation discharged into stream 
channels from an area. The water that flows off the 
surface of the land without sinking into the soil is 
called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 millimeter to 2.0 millimeters in 
diameter. Most sand grains consist of quartz. As a 
soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Sandstone. Sedimentary rock containing dominantly 
sand-size particles. 

Sapric soil material (muck). The most highly 
decomposed of all organic soil material. Muck has 
the least amount of plant fiber, the highest bulk 
density, and the lowest water content at saturation 
of all organic soil material. 

Sedimentary rock. Rock made up of particles deposited 
from suspension in water. The chief kinds of 
sedimentary rock are conglomerate, formed from 
gravel; sandstone, formed from sand; shale, formed 
from clay; and limestone, formed from soft masses 
of calcium carbonate. There are many intermediate 
types. Some wind-deposited sand is consolidated 
into sandstone. 

Seepage (in tables). The movement of water through the 
soil. Seepage adversely affects the specified use. 

Series, soll. A group of soils that have profiles that are 
almost alike, except for differences in texture of the 
surface layer or of the substratum. All the soils of a 
series have horizons that are similar in composition, 
thickness, and arrangement. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 

Similar soils. Soils that share limits of diagnostic criteria, 
behave and perform in a similar manner, and have 
similar conservation needs or management 
requirements for the major land uses in the survey 
area. 

Site index. A designation of the quality of a forest site 
based on the height of the dominant stand at an 
arbitrarily chosen age. For example, if the average 
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height attained by dominant and codominant trees in 
a fully stocked stand at the age of 50 years is 75 
feet, the site index is 75 feet. 

Slope. The inclination of the land surface from the 
horizontal. Percentage of slope is the vertical 
distance divided by horizontal distance, then 
multiplied by 100. Thus, a slope of 20 percent is a 
drop of 20 feet in 100 feet of horizontal distance. 
The slope classes in Oconto County are— 


Percent 
Nearly level (simple, сотріех).............................. 0102 
Gently sloping (simple)............ ...2106 


Undulating (complex).. 
Sloping (simple)....... S 
Rolling (complex).............................. “ши иөнөөө 6 to 12 
Moderately steep (simple)... 
Hilly (complex).................. хэс 
Steep (simple, complex).................................... 20 to 30 

Very steep (simple, complex).................. more than 30 

Slope (in tables). Slope is great enough that special 
practices are required to ensure satisfactory 
performance of the soil for a specific use. 

Small stones (in tables). Rock fragments less than 3 
inches (7.6 centimeters) in diameter. Small stones 
adversely affect the specified use of the soil. 

Soil. A natural, three-dimensional body at the earth's 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of 
climate and living matter acting on earthy parent 
material, as conditioned by relief over periods of 
time. 

Soil separates. Mineral particles less than 2 millimeters 
in equivalent diameter and ranging between 
specified size limits. The names and sizes of 
separates recognized in the United States are as 


follows: 
Millime- 
ters 

Very coarse sand.................... зн. 2.0 to 1.0 
Coarse sand........ … 1.0 to 0.5 
Medium sand... ....0.5 to 0.25 
Fine sand......... ..0.25 to 0.10 
Very fine sand. 0,10 to 0.05 
ЕСІ) БАНККЕ ИЕЛЕНЕ ТЕСТТЕ 0.05 to 0.002 
(Ауысым нев ats EA АХ less than 0.002 


Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation are 
active. The solum in soil consists of the A, E, and B 
horizons. Generally, the characteristics of the 
material in these horizons аге unlike those of the 
underlying material. The living roots and plant and 
animal activities are largely confined to the solum. 

Stones. Rock fragments 10 to 24 inches (25 to 60 
centimeters) in diameter. 

Stony. Refers to a soil containing stones in numbers 
that interfere with or prevent tillaqe. 

Stripcropping. Growing crops in a systematic 
arrangement of strips or bands which provide 
vegetative barriers to wind and water erosion. 
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Structure, soil. The arrangement of primary soil 
particles into compound particles or aggregates. The 
principal forms of soil structure are—p/aty 
(laminated), prismatic (vertical axis of aggregates 
longer than horizontal), columnar (prisms with 
rounded tops), blocky (angular or subangular), and 
granular. Structureless soils are either single grain 
(each grain by itself, as in dune sand) or massive 
(the particles adhering without any regular cleavage, 
as in many hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Substratum. The part of the soil below the solum. 

Subsurface layer. Any surface soil horizon (A, E, AB, or 
EB) below the surface layer. 

Surface layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth from 
about 4 to 10 inches (10 to 25 centimeters). 
Frequently designated as the “plow layer,” or the 
“Ap horizon.” 

Surface soil. The A, E, AB, and EB horizons. It includes 
all subdivisions of these horizons. 

Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
are designated as taxadjuncts to that series 
because they differ in ways too small to be of 
consequence in interpreting their use and behavior. 

Terrace. An embankment, or ridge, constructed across 
sloping soils on the contour or at a slight angle to 
the contour. The terrace intercepts surface runoff so 
that water soaks into the soil or flows slowly to a 
prepared outlet. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. 
Texture, soil. The relative proportions of sand, silt, and 

clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, loamy sand, sandy loam, loam, 
silt loam, silt, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be further 
divided by specifying “coarse,” “fine,” or “very 
fine.” 

Thin layer (in tables). Otherwise suitable soil material 
too thin for the specified use. 

Till plain. An extensive flat to undulating area underlain 
by glacial till. 

Tilth, soll. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling emergence, 
and root penetration. 

Topsoil. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress 
roadbanks, lawns, and land affected by mining. 
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Upland (geology). Land at a higher elevation, in general, 
than the alluvial plain or stream terrace; land above 
the lowlands along streams. 

Weathering. All physical and chemical changes 
produced in rocks or other deposits at or near the 
earth's surface by atmospheric agents. These 
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changes result in disintegration and decomposition 
of the material. 

Wind stripcropping. The production of crops in 
relatively narrow strips that are perpendicular to the 
direction of prevailing winds. 


Tables 
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TABLE 1.--TEMPERATURE AND PRECIPITATION 


[Recorded 1п the period 1951-80 at Oconto, Wisconsin] 
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It can be calculated by addlng the 


). 


, dividing the sum by 2, and subtracting the temperature below which 


15 a unit of heat available for plant growth. 


* A growing degree day 


maximum and minimum dally temperatures 
growth is minimal for the prlnclpal crops ín the area (50 degrees 了 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL 


[Recorded in the period 1951-80 at Oconto, Wisconsin] 


1 

! Temperature 

i 

.-..------------------- 
Probability ! 240 Е 289 Р 329 р 
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TABLE 3.--GROWING SEASON 


[Recorded in the period 1951-80 at Oconto, 
Wisconsin] 


Daily minimum temperature 
during growing season 


1 
1 
1 
t 
i 
1 
Probability ! Higher | Higher | Higher 
1 
1 
I 
{ 
1 
| 


than ! than ' than 
249 F | 289 Р | 329 F 
9 years in 10 ! 169 ! 139 | 117 
8 years in 10 ! 177 | 147 | 123 
5 years in 10 | 191 | 161 ! 134 
2 years in 10 | 206 | 175 | 146 
1 year іп 10 ! 213 | 183 I 152 
1 
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TABLE 4.--АСВЕАСЕ AND PROPORTIONATE EXTENT OF THE SOILS 


1 i 
Map | Soil name | Acres |Percent 

symbol | ' 1 

I 1 [| 

| ' | 
AGE iMpena gravelly sandy loam, 20 to 35 percent 61оре5-------------------------------- і 510; 0.1 
ВПА |Вопӣџе1 loam, 0 to 3 percent в1оре5----------------------.----.-...........з......- | 1,490 | 0.2 
Bs IBrevort mucky loamy sand, 0 to 2 percent slopes--------------------------- -------- -i 13,475 | 2.1 
Co |Cormant loamy fine sand, O to 1 percent 51оре5--------------------------- --------- `! 32,665 | 5.0 
Es jEnsley mucky loam, 0 to 2 percent slopes----------- “------------.......... --------- | 13,245 ! 2.0 
FpB {Fairport fine sandy loam, 2 to 6 percent slopes----------- ——————————————Á ы 1,560 | 0.2 
Ерс jFairport fine sandy loam, 6 to 12 percent slopes---------- s... | 485 | 0.1 
FsB {Fence very fine sandy loam, 2 to 6 percent slopes--------- == -------------------| 4,165 | 0.6 
FsC iFence very fine sandy loam, 6 to 12 percent slopes-------- s= | 855 | 0.1 
IsA |!Іоѕсо loamy fine sand, O to 3 percent slopes------ ---------------- ------- | 23,400 | 3.6 
KaB IKennan fine sandy loam, 2 to 6 percent slopes------------- ааа заана ла шээс --------| 4,727 | 0.7 
Кас {Kennan fine sandy loam, 6 to 15 percent slopes------------------------------ ------- | 12,955 | 2.0 
Кар Kennan fine sandy loam, 15 to 30 percent 510ре5-"---------------------------------- 3,425 | 0.5 
кев | Keweenaw loamy fine sand, 2 to 6 percent slopes---------------------------- -------- | 2,610 | 0.4 
Кес {Keweenaw loamy fine sand, 6 to 15 percent slopes--------------------------- -------- ! 8,9101 14 
Кер 1Кемеепам loamy fine sand, 15 to 35 percent slopes-------------------------- -------- | 945 | 0.1 
KvB {Kiva sandy loam, 2 to 6 percent 51оре5----- ----------«---------------.---.-.......... 2,095 | 0.3 
Кис (Kiva sandy loam, 6 to 15 percent slopes-------------------- Ress mm | 1,580 | 0.2 
KvD {Kiva sandy loam, 15 to 35 percent slopes----------- Ludo cai тілде EE mm. | 785 | 0.1 
Lx 1Loxley mucky peat, 0 to 1 percent в1оре5-----------------------------------.-........ 4,110 | 0.6 
McB IMancelona loamy sand, 1 to 6 percent 51орев---------------------------------------- | 1,715 | 0.3 
мес !Мапсе1опа loamy sand, 6 to 15 percent 51орев----------“---------------------------- | 795 | 0.1 
MnB !Мепаһда sand, 0 to 6 percent slopes----------------- -----------.................... | 22,925 | 3.5 
MnC IMenahga sand, 6 to 15 percent slopes------------------------ -------------.........! 12,965 | 2.0 
MnD !Мепаһда sand, 15 to 35 percent slopes----------------------- mms | 4,530 | 0.7 
MoB {Menominee loamy fine sand, 2 to 6 percent slopes------------ ------ em“ | 14,413 | 2.2 
Мос {Menominee loamy fine sand, 6 to 12 percent slopes------------------- | 4,535 | 0.7 
Мор IMenominee loamy fine sand, 12 to 20 percent slopes---------- ------------- ! 1,425 | 0.2 
Mu IMinocqua mucky fine sandy loam, 0 to 2 percent 51оре5----------------------- ' 2,535 | 0.4 
NeB ‘Nester silt loam, 1 to 6 percent slopes----------------------------- -------- ------- | 1,225 | 0.2 
OcB {Oconto fine sandy loam, 2 to 6 percent slopes--------------- ээзэвэв лээ mm | 1,755 | 0.3 
Occ {Oconto fine sandy loam, 6 to 12 percent в1оре5------------------------------------- ! 9251 0.1 
оср {Oconto fine sandy loam, 12 to 20 percent 510ре5---------------------2------- ------ -- j 630 ! 0.1 
Оев !Опамау fine sandy loam, 1 to 6 percent slopes | 44,920 | 7.0 
OeC2 !Опамау fine sandy loam, 6 to 12 percent slopes, eroded---------- | 15,885 2.4 
OeD2 10памау fine sandy loam, 12 to 20 percent slopes, eroded------ --------“------------.! 5,665 0.9 
OeE  jOnaway fine sandy loam, 20 to 35 percent slopes---------- ---------- mm. | 580 Í 0.1 
Отв !Опамау fine sandy loam, moderately well drained, 1 to 6 percent slopes------- ------| 9,570 | 1.5 
OsB !Опамау fine sandy loam, sandy substratum, 2 to 6 percent slopes------ =. | 1,330 | 0.2 
ОУС !Onaway-Kiva-Menahga complex, 4 to 15 percent 51оре5------------------------------ --! 3,345 | 0.5 
Оур 10naway-Kiva-Menahga complex, 15 to 35 percent HS me --------------------- | 4,145 | 0.6 
Рав | Padus fine sandy loam, 1 to 6 percent slopes---------------- им ---| 23,670 | 3.6 
PaC {Padus fine sandy loam, 6 to 15 percent slopes---------- ------- ————— ——Ó—— | 17,430 2.7 
Ра) !Padus fine sandy loam, 15 to 35 percent slopes---------------- ------- ms | 6,735 | 1.0 
Ред  !Pelkie loamy fine sand, 1 to 3 percent slopes------------------------- -------------| 3,280 | 0.5 
РКВ {Pence sandy loam, 1 to 6 percent 51орез----------------------- иж ------------. 12,300 | 1.9 
РКС ‘Pence sandy loam, 6 to 15 percent slopes------- | 13,650 | 2.1 
PkD Pence sandy loam, 15 to 35 percent 51оре5------------------------------------ ------| 14,730 | 2.3 
PsD !Реѕћекее-Коск outcrop complex, 4 to 30 percent Біорев------------------------ ------| 1,980 | 0.3 
Pt pe Lies erste 22722555103 —————————— mr om aa ee тк ісілікікілісддісікенілішінілі дігі нен normes | 1,150 | 0.2 
RsB ¡Rousseau fine sand, 1 to 6 пленени 10рев--------------- menm ED a mmi mmm mm | 28,875 | 4.4 
sb ISaprists and Aquents, ponded---------- ——————— B= as Za Suma esas S deam | 4,555 | 0.7 
54 ISeelyeville and Markey mucks, Q to 1 percent slopes | 71,560 ! 11.1 
SfB IShawano fine sand, 2 to 6 percent slopes-------------- ! 13,320 | 2.0 
560 !Ѕһамапо fine sand, 6 to 12 percent slopes------------- H 9,705 | 1.5 
SfD !5һамапо fine sand, 12 to 30 percent slopes----------------------------- ------------| 3,2551 0.5 
ShA  !Shiocton very fine sandy loam, O to 3 percent slopes------ ------------- ------------| 9,280 | 1.4 
SoA !5Ѕо1опа fine sandy loam, 0 to 3 percent slopes-------------------------- ------------ | 46,536 | 7.2 
SpB ISolona-Onaway fine sandy loams, 1 to 6 percent 51оре5------------------ ------------ | 14,830 | 2.3 
SuB ‘Summerville fine sandy loam, 2 to 8 percent я10рев----------------------------.--.- ! 520 | 0.1 
SuE ISummerville fine sandy loam, 20 to 45 percent ран оли nene re] 155 | * 
Т1В !Ті11еда fine sandy loam, 1 to 6 percent slopes------------------- --------------....! 5,735 | 0.9 
T1C2 iTilleda fine sandy loam, 6 to 15 percent slopes, eroded----------- sgreat] 3,145 | 0.5 

' t 


See footnote at end of table. 
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued 


Soil name 


' 
1 
Wah IWainola loamy fine sand, О to 3 percent slopes---------------- --------------------- 30,045 | 4.6 
ка IWaupaca very fine sandy loam, 0 to 2 percent slopes--------------- oL SEC GE 3,080 | 0.5 
W£ }Winterfield fine sandy loam, 0 to 2 percent в1оре5--------------------------------- 1 8,265 | 1.3 
ИА IWorcester loam, 0 to 3 percent в1орев------------------------------ -------- -------- ! 3,785 | 0.6 
! Water----------- жашан ан ЕЕН -------- ی‎ ! 9,600 ! 1.5 
1 ee y menm 
! Total-------~-------~--------------~--------------------~---------- --------| 650,976 | 100.0 


* Less than 0.1 percent. 


TABLE 5.--PRIME FARMLAND 


[Only the soils considered prime farmland are listed. Urban or built-up areas of the soils listed are not 
considered prime farmland. If a soil is prime farmland only under certain conditions, the conditions 
are specified in parentheses after the soil name] 


—— rT F nn  —  s—rASP 


Map ! 


Soil name 


symbol | 


ВпА Bonduel loam, 0 to 3 percent slopes (where drained) 

Es iEnsley mucky loam, 0 to 2 percent slopes (where drained) 

FpB {Fairport fine sandy loam, 2 to 6 percent slopes 

FsB |Репсе very fine sandy loam, 2 to 6 percent slopes 

KaB | Kennan fine sandy loam, 2 to 6 percent slopes 

NeB iNester silt loam, 1 Ко 6 percent slopes 

осв {Oconto fine sandy loam, 2 to 6 percent slopes 

OeB {Onaway fine sandy loam, 1 to 6 percent slopes 

OmB 10naway fine sandy loam, moderately well drained, 1 to 6 percent slopes 
OsB 1Опамау fine sandy loam, sandy substratum, 2 to 6 percent slopes 

PaB |Padus fine sandy loam, 1 to 6 percent slopes 

ShA {Shiocton very fine sandy loam, О to 3 percent slopes (where drained) 
SoA ISolona fine sandy loam, O to 3 percent slopes (where drained) 

SpB ISolona-Onaway fine sandy loams, 1 to 6 percent slopes (where drained) 
T1B iTilleda fine sandy loam, 1 to 6 percent slopes 

WrA {Worcester loam, 0 to 3 percent slopes (where drained) 


---і.----------------------------------------------------------------- 
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TABLE 6.--LAND CAPABILITY CLASSES AND YIELDS PER ACRE OF CROPS AND PASTURE 
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Alpena 


3.7 
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Bonduel 


2.5 


В5-------------- 
Brevort 


Со-------------- 
Cormant 


Ез-------------- 
Ensley 


3.0 


FpB------------- 


Fairport 


2.5 


FpC------------- 


Fairport 


3.3 


FsB------------- 


Fence 


2.8 


FsC------------- 
Fence 


4.0 


І5А------------- 
Іозсо 


3.6 


КаВ------------- 


Кеппап 


3.3 


KaC------------- 


Kennan 


1.6 


Кар------------- 


Kennan 


1.5 


KeB------------- 


Keweenaw 


1.2 


KeC------------- 


Keweenaw 


KeD------------- 


Keweenaw 


1.5 


КуВ------------- 
Кіуа 


1.0 


КуС------------- 
Кіуа 


Қүр------------- 
Kiva 


See footnotes at end of table. 
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TABLE 6.--LAND CAPABILITY CLASSES AND YIELDS PER ACRE OF CROPS AND PASTURE--Continued 
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TABLE 6.--LAND CAPABILITY CLASSES AND YIELDS PER АСКЕ OF CROPS AND PASTURE--Continued 
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alfalfa ha 


Land 
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See footnotes at end of table. 
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TABLE 6.--LAND CAPABILITY CLASSES AND YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


I I I 1 1 
Soil name and | Land | ! | Timothy- | 
map symbol (capability! Corn | Corn silage Oats Bromegrass- ! red clover | 

' 1 

1 

I 


1 
1 
| 
I 
1 
і 
| | | | | | 
SuE------------- ¦ уџе | --- | --- | --- | --- | --- | --- 
Summerville | ! ! ! | | ! 
[| L| ' ' I 1 1 
TlB-------------| Пе | 100 | 15 | 75 | 5.0 | 4.0 | 4.0 
Tilleda 1 | | | | | | 
1 | i | i Н | 
T1C2------------ | тие | 90 | 14 | 70 1 5.0 | 3.5 | 3.5 
дэ. | | | | | | 
1 ' I I ' Ц I 
МаА------------- ! IVw ! 65 | 1 |! 60 ! 3.0 | 2.5 ! --- 
Wainola | | | | 1 | | 
' | | | | | | 
ма-------- “-----| VIW | пева | нези с m | --- | --- | тор 
Waupaca | | | ! ! ! I 
| | | | i | i 
НЕ-------------- | VIIw | --- | --- | --- | --- | --- | --- 
Winterfield ! i | | 1 | | 
| | i ' ' | | 
NEA | Iw | 75 1 10 | 70 | 4.0 | 3.0 | 2.6 
Worcester ! i | | i | 1 
| | | | 1 i ! 


* Animal-unit-month: The amount of forage ог feed required to feed one animal unit (one сон, one horse, one 
mule, flve sheep, or flve goats) for 30 days。 
ХХ See description of the map unit for composition and behavior characteristics of the map unit. 
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[Only the solls suitable for production of commercial trees are listed. 


TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY 


information was not available] 


T T anagement concerns 
Soil name and |Ога1- | p- 


осепсіа roductlv 


'Bigtooth aspen------ 
IQuaking aspen------- 
{Yellow birch-------- 


Soil Survey 


Absence of an entry indicates that 


1 
1 i ' ' 1 1 1 
map symbol ‘nation {Erosion | ment |Seedling| Wind- | Common trees ISite lVolume*! Trees to 
1symbollhazard | limita-jmortal- | throw | | index | | plant 
Н ! ! tion | it ! hazard | Н р ! 
NE | | | | be | 
I t 1 1 1 1 1 1 1 
ДаЕ------------- | 3R iModerate!Moderate!Severe {Slight {Northern white-cedar| 33 | 48 {Red pine, jack 
Alpena | ! | | ! IBalsam #1г---------- | --- | --- | pine. 
! ! | ! ! iQuaking aspen------- [| --- | -- | 
1 i 1 і I iPaper birch--------- ! 48 1 47 ! 
I ' | | | i i i } 
BnA------- ------! 4W {Slight |Модегаке 5114ћЕ {Moderate |Northern white-cedar| 35 | 51 Red maple, 
Bonduel | | | | | {Quaking aspen------- | --- | === | white spruce, 
! } | | ! {Paper birch--------- | --- | --- | white ash. 
| | | i ' IRed пар1е----------- free | سد‎ | 
! | ! ! | | ШЕ | 
В5-------------- ' 8W !Slight {Severe [Severe |беуеге !Ва1ѕат fir---------- 1 55 | 107 
Brevort | | | ' | IQuaking aspen------- | 401 22 | 
| | 1 | | ‘Northern white-cedar; 39 | 58 | 
! ! ! | ! ‘American basswood---| === | === | 
Ltd dq op or 2Їө 2. 
' ! I ! ! ! lack spruce-------- ! 15 ! 23 ! 

1 1 1 1 1 [| 1 1 ' 
Co-------------- | 4W ‘Slight {Severe {Severe j|Severe (|Quaking aspen------- | 60 | 64 {Eastern white 
Cormant | ! | | ! {Black ash----------- | == | --- | pine, white 

| | | | ! IBalsam fir---------- {== | --- | spruce. 
i | | | | | | | | 
Ев--------------! зи {Slight |беуеге {Severe {Severe Ікей maple-----------| 62 | 39 | 
Ensley | | | Н | |Вајзап fir----- =! 60 | 118 | 
! ' | | | IWhite spruce-------- а ИИ 
| | | | Бэл 20: 
l ' і ' ' {Yellow birch-------- p === | -— À 
| | | | | | | | ! 
ЕрВ, FpC--------| ЗА {Slight {Slight {Slight (Slight (Sugar пар1е--------- | 65! 40 White spruce, 
Fairport || | | | ! ‘American basswood---| === | --- | eastern white 
| ! ! | | INorthern red oak----; 66 | 48 | pine, Norway 
! i ! ! | iWhite ash------- miss --- ! --- ! spruce. 
у П 1 1 1 1 1 i 
FsB, FsC-------- ! 3A !Slight {Slight {Slight {Slight Sugar пар1е--------- | 65 | 40 {Red pine, 
Fence Н ! ! ! ! IYellow birch-------- | === | --- | eastern white 
| | ! | ji ‘American basswood---! --- | === | pine, white 
i | | | | 1биак па aspen------- | “ | === | spruce. 
! ! ! | ! iBigtooth aspen------ ! --- | --- | 
I 1 1 ' 1 I ' I 1 
IsA-------------! 35 Slight {Slight {Slight Slight (Northern red oak----| 65 | 48 (Веб pine, 
Iosco | I ! ! ! ISugar maple---------| === | === | eastern white 
Н | ' i 1 IRed ріпе------------ | = | == | pine, white 
| | | | | IYellow birch-------- | = | --- | spruce. 
| | ! ! | White RG eRe цэрэн | чет, 
' 1 ' 1 i iQuaking азреп-------| --- | --- | 
КИЕ | | | | AE | 
KaB, КаС-------- ! ЗА Slight {Slight (Slight [Slight {Sugar maple---------| 68 | 42 Red pine, white 
Kennan ! | | | ‘Northern red oak----| 76 | 58 | spruce, 
| ! Н | ‘american basswood---| 72 | 44 | eastern white 
| ! | I {White ash----------- | 771 92 | pine. 
NE EM p e 
| | | | 2 | 
1 ' V I I I 1 
| | 1 | | i | 


Зее footnotes 


at end of table. 
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


T H Management concerns 1 Potential productivlt ! 

Soil name and (0:41-1 H Fuel | Н | | | 
map symbol !паёіоп!Егоѕіоп | ment {Seedling} Wind- | Common trees {Site iVolume* 
I I 
1 I 
+ 1 


Trees to 
| symbol {hazard limita-Imortal- | throw plant 


| | | tion | ity | hazard | | | | 


I 1 ' 
I I I 
1 П ' 1 
IModeratelModerate|Slight Slight |Sugar пар1е--------- | 68 | 42 Red pine, white 
Kennan | | | | ‘Northern red оак----! 76 | 58 | spruce, 
| | Д | | ‘American basswood---| 72 | 44 | eastern white 
! ! ! ! ! 1Rhite азп----------- i 77 ! 91 ! pine. 
! ! ! ! ! iBigtooth aspen------ та 
' ! ' ! ! iQuaking aspen------- Қона Жэй 
! | i ! ! Yellow blrch--------| === | --- |! 
' | i ' 1 ' ' ' | 
KeB, КеС-------- 1 35 {Slight Slight {Moderate{Slight {Sugar maple--------- | 61! 38 Red pine, 
Кемеепам | | | | | ‘Eastern hemlock----- | --- | --- | eastern white 
1 | | ! | IYellow birch-------- 1 <<< --- | pine. 
| | | | ! INorthern гей оак----! 67! 49 | 
! ! ! ! ! {Paper birch--------- ! --- ! --- i 
i | ' ! i iBigtooth азреп------ pom | سد‎ | 
' i i | | IBlack сһеггу-------- poseg ан 
' | | | ! IEastern white pine--| --- | --- | 
| | ! i I IRed ріпе------------ 1 56} 90 | 
ЖЕК | | | | Бра | 
Кер------------- ! 3R !Moderate|ModeratelModerate|Slight {Sugar maple--------- 1 61! 38 {Red pine, 
Keweenaw ! | ! | | IEastern hemlock----- | --- | --- | eastern white 
| i ! Н | !Yellow birch-------- {nue --- | pine. 
| | | | | ‘Northern red оак----! 67 | 49 | 
| ' i 1 | IPaper birch--------- | 
| ! ! | ! IBigtooth aspen------| === | === | 
| | | | | IBlack сһеггу-------- ass жее SE 
| 1 | | | ‘Eastern white pine--| --- | --- | 
| | | | | IRed ріпе--------- ---| 561 9 | 
| | 1 і | | 1 | i 
KvB, КуС-------- ! 3A 1911956 !Slight {Slight {Slight {Sugar maple--------- | 61} 38 [Red pine, 
Kiva ! ! | ! ! ‘American basswood---| --- | === | imperial 
| ! ! р ! iQuaking aspen------- ! --- ! --- ! Carolina 
! ! i i i iBigtooth aspen------ ! Fes ! eon a poplar, 
! ! ! ! ! White вргисе-------- ! эвээ ! === ! eastern white 
I | ' 1 1 (Balsam fir---------- | === | ~-e | pine. 
1 | i | ' i ' | | 
Кур------------- | ЗВ {Moderate!Severe {Slight 1314966 !Sugar maple--------- ' 611! 38 jRed pine, 
Kiva | ! | | | ‘American basswood---! --- | --- | imperial 
| ! | ! | 'Quaking aspen-------| --- | --- | Carolina 
| | | | | IBigtooth aspen----- -j «== | -- | poplar, 
| | | | | {White spruce-------- | == | --- | eastern white 
! ! I р ! {Balsan fir---------- ! --- ! --- | pine。 
1 1 1 1 I 1 ' 1 | 
х-------------- | 2W ‘Slight {Severe {Severe jSevere (Black spruce-------- | 154 23 | 
Loxley | ! ! ! | ITamarack------------| === | --- | 
| | | | | {Balsam fir---------- (re | =- 1 
| | | i | | | i 
MCB, МсС-------- | 35 {Slight |slight {ModeratejSlight (Sugar maple--------- | 581 37 iRed pine, 
Mancelona | | | | | INorthern red оак----1 === | === | eastern white 
| | | | | [Red ріпе------------ | --- | --- | pine. 
i I ' ' 1 Маск ріпе----------- | ава 99 5 
| | | | | Eastern white pine--! --- | --- | 
' | ' i ! {Yellow birch-------- fore | — | 
i | i i | ' 1 | | 
MnB, MnC--------) 65 {Slight {Moderate|Moderate/Slight (Jack ріпе----------- | 591 88 {Red pine, white 
Menahga | | ! | | {Red pine------------ | 58 | 96 | spruce, 
! ! ! | | !Eastern white pine--| 58 | 115 | eastern white 
! ! ! | ! iQuaking авреп------- | 63 | 70 | pine, jack 
! ! ! ! | INorthern pin оак--=- | 55 ! 38 ! pine. 
' ' р 1 1 1 1 П 


See footnotes at end of table. 
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 
| H Management concerns T Potential productivit T 
Soil name and  Ordi- Í Г Equlp- | T ! | Н | 
map symbol !nation!Erosion | ment {Seedling Wind- | Common trees {Site {Volume*} Trees to 
isymboljhazard | limita-|mortal- | throw ! index) | plant 
1 


tion | 


| ! ! ity | hazard | | | | 
1 f 1 


МоВ, МоС, Мо0--- 
Menominee 


ОсВ, OcC, OcD--- 
Oconto 


OeB, OeC2------- 
Onaway 


See footnotes 


' 
! 
! 
6R ! 
I 1 
1 1 
| і 
І 1 
1 ' 
' 1 
I П 
| | 
45 {Slight iSlight 
I 
' 1 
4 1 
1 1 
1 1 
1 1 
| | 
7и Slight | Severe 
1 I 
' і 
t 
' | 
' 1 
' t 
| | 
I [| 
1 1 
} 1 
| ! 
ЗА {Slight (811085 
I 1 
' 1 
1 1 
I 1 
І 1 
1 | 
1 1 
1 1 
1 1 
1 I 
1 1 
I | 
ЗА {Sight iSlight 
' П 
l ! 
1 1 
' t 
' ! 
| | 
ЗА ISlight Slight 
1 И 
1 [| 
1 1 
' 1 
' } 
і ' 
1 ) 
1 1 
Ц 1 
1 1 
1 1 
1 1 
| | 
3R [Moderate Moderate 
1 1 
1 i 
1 1 
I 1 
I I 
I 1 
I I 
I Ц 
I ' 
t 1 
I I 
i I 
[| ' 
| | 
3A {Slight {Slight 
I 1 
| | 
t 1 
| | 
I 1 
1 ' 
I 1 
I 1 
1 1 
! 1 
1 t 
' 1 
1 I 


at end of table. 


I i 1 
Moderate Moderate|ModerateiSlight 


И 1 
' l 
' 1 
1 1 
1 1 
' l 
' 1 
| | 
IModerateiS11ght 
l 
' | 
i 1 
| | 
1 1 
| | 
Severe Severe 
1 
+ 1 
1 1 
I 1 
I 1 
+ 1 
1 ! 
1 1 
1 ' 
i ) 
' | 
| | 
| 
' 
Slight iSlight 
1 ' 
' ' 
' i 
' J 
1 1 
' 1 
і 1 
' 
' 
' 
1 1 
| | 
{Slight jSlight 
1 I 
' 1 
1 l 
I П 
1 1 
! | 
' П 
151168 ‘Slight 
1 1 
1 ' 
1 1 
1 П 
| 
1 
1 ' 
1 I 
1 ' 
1 1 
1 1 
l 1 
| | 
E Slight 
I 
I I 
I И 
1 1 
1 П 
1 1 
1 ' 
$ i 
1 1 
1 ' 
I t 
1 ' 
1 4 
| | 
' 
[Slight {Slight 
I [L| 
1 ' 
1 1 
| | 
| 
1 
1 
1 
1 
t 
1 
1 
1 
1 


Маск ріпе----------- 
IRed ріпе------------ 
IEastern white рїпе- 
IQuaking aspen------ 
{Northern pin оак--- 


1 

INorthern red oak---- 
ISugar maple--------- 
jAmerican basswood---| 
| Red пар1е----------- ! 


1 

iBalsam Ғіг---------- | 
IRed пар1е----------- і 
iWhite ash---------- 
IBlack асп---------- 
"Тапагаск----------- 
INorthern white-ceda 
IQuaking азреп------- 


+j а 


I 

1Sugar maple--------- i 
IQuaking aspen-------| 
IWhite ash-----------| 
‘American basswood-~-} 
Northern red оак----! 
{White oak----------- ! 
{Black cherry-------- 


1 

ISugar пар1е--------- 

{American basswood---| 

(White ash----------- | 

iNorthern red oak----| 
1 
1 


1 
ISugar maple--------- i 
IQuaking aspen------ 
{Balsam Ғіг--------- 
\Yellow birch-------- ! 
Northern red oak----| 
IRed pine------------ i 
{American basswood---| 
White ash-----------| 
i 
I 


i 
ISugar пар1е--------- | 
IQuaking aspen------- | 
IBalsam fir---------- | 
IYellow birch-------- | 
(Northern red oak----| 
IRed pine------------ 
{American basswood--- 
iWhite азп----------- 


р 

р 

| 1 
sugar шар1е-------- ! 
!Quaking авреп-------! 
'Balsam fir--------- ! 
[Yellow birch-------- ! 
1 

| 

! 

1 

р 

i 

I 

| 


[Northern red оак---- 
IRed ріпе------------ 1 
IAmerican basswood-- 
iWhite асһе--------- 


Кей pine, white 
spruce, 
eastern white 
pine, jack 
plne. 


Red pine, 
eastern white 
plne, white 
spruce. 


Red maple, 
white ash, 
white spruce, 
black spruce. 


White spruce, 
red pine, 
Norway spruce, 
eastern whlte 
pine, imperial 
Carolina 
poplar. 


Eastern white 
pine, red 
pine, white 
spruce. 


Norway spruce, 
red pine. 


White spruce, 
Norway spruce, 
red pine. 


White spruce, 
Norway spruce, 
red pine, 
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


Management concerns | Potential productivity | 


' t 
Soil name and !0гаі- | T р- | 1 H T T | 
map symbol  (nation|Erosion | ment {Seedling} Wind- | Common trees iSite |Volume*| Trees to 
symbol |вагага | 1imita-!mortal- ! throw | l index! ! plant 


| | | tion | ity | hazard | | | | 


IWhite ash--------- - 
|Атег1сап basswood-- 
гвеа ріпе------------ 
Џ 


spruce. 


1 1 } 1 1 1 
! ! ' i | | ! 
OsB----- --------| ЗА [Slight {Slight {Slight {Slight (Sugar maple--------- | 63! 39 lEastern white 
Onaway 1 | ! ! ! {American basswood---| === | --- | pine, гей 
| | ' | | IWhite ash-----------| === | --- | pine, white 
| | | | | IQuaking азреп------- | === | --- | spruce. 
| | | | ! {Eastern white ріпе--! --- ! --- | 
! i ! ! | |Northern тед оак----| 68 ! 50 | 
мэн тэнэгт ||| 
Onaway--------- | ЗА [Slight {Slight {Slight {Slight {Sugar maple--------- | 63 i 39 jWhite spruce, 
' | | i ' IQuaking азреп------- | --- | --- | red pine, 
| | | | i ‘Balsan fir---------- | --- | ~-- | Norway spruce. 
' | ' ! | IYellow birch--------| --- | --- | 
| i | і | {Northern red oak----| 68 | 50 | 
i | | | i IRed pine------------| === | --- | 
| | | ! | lAmerican basswood---| === | --- | 
| | | | ! IWhite ash----------- pec À 
| i | | i | ! | ' 
Кіуа-----------! 3A [Slight ‘Slight {Slight {Slight 1Sugar maple--------- í 611 38 {Red pine, 
i | ! | | |Ашег1сап basswood---| --- | --- | imperial 
| | | | | {Quaking азреп---=-=--! === | --- |! Carolina 
| ! ! | ! IBigtooth aspen------! === | = | poplar, 
| ! ! ! ! IWhite spruce-------- | === | --- | eastern white 
| | | | | iBalsam Ғіг---------- | =— | --- | pine. 
| ' I | | | ! | | 
Мепаһда-------- | 65 {Slight IModerateiModeratelSlight {Jack pine----------- | 59 ! 88 {Red pine, white 
| | i i | IRed ріпе------------ | 58 | 96 | spruce, 
| | 1 | | 1Eastern white pine--] 58 | 115 | eastern white 
| 1 ! ! | IQuaking азреп------- | 63 | 70 | pine, jack 
! | ! ! ! {Northern pin oak----| 55 ! 38 | pine. 
эле: Ж ОИ О О å же 
Onaway---------| ЗВ {Moderate|Moderate{Slight !Slight {Sugar maple----- =! 63 | 39 White spruce, 
| | | 1 | iQuaking aspen------- | === | === | red pine, 
| | ! i ! {Balsam fir---------- | = | --- | Norway spruce. 
! ! | | (Yellow birch-------- | === ! --- | 
i | | ! | INorthern red oak----| 681 50 | 
|| | ' i ' IRed ріпе-------- ----| --- | --- | 
| | ! | | {American basswood=--! --- ! --- | 
| | | | | [е ash-----------| =-=- | --- | 
H | | | ! i i | i 
Кіуа----------- | ЗВ {ModeratejSevere {Slight {Slight {Sugar maple--------- 1 611 38 {Red pine, 
| ! | I ! |American basswood---! --- | === | imperial 
| | | | | IQuaking aspen------- | --- | --- | Carolina 
| | | ! | IBlgtooth aspen------ {= | --- Í poplar, 
| | } | | {White spruce----- ---! --- | --- | eastern white 
| ' ' 1 | {Balsam fir----------| --- | --- | pine. 
| | i | | i | | ' 
Menahga-------- | 6R IModerate|ModeratelModeratelSlight {Jack ріпе-----------! 59 | 88 {Red pine, white 
i | | | | IRed рїпе-------- ----! 58 | 96 ! spruce, 
| | | | | IFastern white pine--! 58 | 115 | eastern white 
! } | | | IQuaking азреп------- | 63! 70 ! pine, jack 
! ! | | | 1Northern pin oak----| 55 ! 38 ! pine. 
П 1 i ' | 1 1 1 
PaB, PaC--------| ЗА 151496 {Slight {Slight {Slight [Sugar maple------- --! 67 | 41 {Red pine, 
Padus ! ! | I | INorthern red oak----| 70 | 52 ! eastern white 
| | i I | 1Bigtooth aspen------ { 91 | pine, white 
} і | i | - i ' 
| 1 i I ' 2 ' ' 
1 I 1 1 1 4 
| i | | | ' 
' ' 1 1 1 1 
t 1 Џ 1 1 1 1 


See footnotes at end of table. 
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 
| Н anaqement concerns Potentia roductiv 
Soil name and 10г41- | Г Equip- | T ! | i | 
map symbol nation{Erosion | ment 1Seedlingl Wind- | Common trees 16166 |Volume*| Trees to 
1symbolihazard | limita-]mortal- | throw | l index] | plant 
I | | tion | ity | hazard | | | | 
I ' ' + | 1 4 П 1 
| ' | ! ! | | i 1 
рар------------- | ЗВ '!Moderate!Moderate;Slight {Slight {Sugar пар1е-------- -i 67 | 41 {Red pine, 
Padus | | ! ! ! INorthern red оак----! 701 52 | eastern white 
! ! | | | IBigtooth aspen | 78 | 91 | pine, white 
! | ! ! | IWhite ash----------- | --- | --- | spruce. 
| | i ' | American basswood---| --- | --- | 
| | | i | "Бей pine | --- | -- | 
| | | ' | | 1 | | 
PeA------------- ! ЗА {Slight {Slight {Slight (Slight {Sugar maple--------- | 661 40 [Red pine, white 
Pelkie I | | | | {American elm-------- | --- | == | spruce, Norway 
| ! | | | |вед maple----------- | = | --- | spruce. 
! ! | | i ‘American basswood---| === | --- | 
! | | ! | !Yellow Бігсһе-------| --- | --- | 
| | | | | їе spruce--------| --- | --- | 
| | ! i ! {American basswood---i --- | --- ! 
l l 1 ' 1 1 1 1 ' 
РКВ, РКС-------- | 75 {Slight {Slight 'Moderate{Slight {Red pine------------ i 59 | 99 {Red pine, 
Pence ! ! ! | ! |бидаг пар1е--------- | 591 37 | eastern white 
! | | 1 ! ‘Eastern white pine--| 57 | 112 | pine, jack 
| | | | ! ‘American basswood---| --- | --- | pine. 
| ' ' | | {Balsam Ғіг----------| --- | --- | 
| i | | IQuaking авреп-------| --- | --- | 
| i | | | {Paper birch--------- | | 
! ! | ! | IYellow birch-------- | =-=- | -- | 
i 1 Н | ' 1 | | i 
Ркр------------- ! 7R 'Moderate|Moderate|Moderate{Slight I Red ріпе------------ | 59 | 99 {Red pine, 
Pence ! ! ! | ! ISugar maple 1 59 | 37 | eastern white 
! ! | | 1 ‘Eastern white pine--| 57 | 112 ! pine, jack 
! ! | | 1 ‘American basswood---| --- | === | pine. 
| ! ! ! ! 1Balsam Ғіг---------- | === | — | 
i | | | ' IQuaking aspen------ -| === | — | 
i | | | iPaper birch-------- -| =-=- | د‎ | 
! ! ! ! ! ‘yellow birch------- -| --- | --- | 
' 1 1 1 1 [| П ' I 
1 1 1 1 1 1 1 ' I 
PsD**: | | | | 1 | ' ' ' 
Peshekee------- ! 2D {Slight {Slight Moderate \Severe {Sugar maple--------- ¦ 531 34 {Eastern white 
| ! ! ! ! ‘Eastern white ріпе--! 53 | 99 | pine, white 
! | | | | IRed ріпе------------ | === | — | spruce. 
! | | ! | IYellow birch-------- Жазы ج‎ | 
' | ' ! | 1Balsam fir---------- нхий и 
| ! | | | | Paper birch---------| 56 | 59 | 
| | | | | (Вей maple--------- ue none жез. 4 
i | | ' | IQuaking aspen------- Ed oc | 
! ! ! ! | IEastern hemlock----- | ==- | — | 
1 ' | ' ' IWhite spruce-------- ни ин 
| ) | | | | | | | 
Rock outcrop. | | | | | i ! | 
| | | | | | ' i 
RsB-------------| 35 [Slight |Moderate|Severe [Slight Sugar maple---------| 65 | 73 {Red pine, jack 
Rousseau I | | H | IQuaking авреп------- | 601 38 | pine. 
| | | | | {Red пар1е-----------| --- | --- | 
| i ' ' | IBalsam fir----------| --- | --- | 
! ! | H | ‘Northern red oak----| 70 | 52 | 
! ! ! ! | IFastern hemlock-----| === | --- | 
! ! ! | | {Red pine---------- --! 56 | 90 | 
| ! ! | ! ‘Jack pine----------- 1 621 92 | 
| 1 | ! | 1Рарег birch--------- | 651 73 | 
| ! ! | | IYellow birch-------- | === | سد‎ | 
| ' i | ' IBigtooth aspen------| === | --- | 
1 ' t 1 ' I ' ' ' 
1 1 i | ' 1 i i 1 
за**: | | Н | | | | | i 
Seelyeville----| 8W {Slight (Severe {Severe ‘Severe |Ва1вап fir---------- | 59} 116 | 
! ! | I ! |Tamarack------------ ! === ! --- | 
' | і ' 1 33 | 48 | 
' i i i 1 i | 


See footnotes 


at end of table. 


INorthern vhite-cedar | 
1 t 
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


' 1 anaqement concerns Potential productivit 
Soil name and 10г41- | 1 p- | | Ї 1 
map symbol !пабіоп!Егоѕіоп | ment {Seedling} Wind- Common trees iSite |Volume*| Trees to 
{symbol hazard ! limita-Imortal= | throw l index! plant 


! | | tion j ity | hazard | 


! 

! 

! 

i i 

| | П 1 

1 Ї 1 1 1 上 1 

[| ' 1 + 1 I V 

' П I 1 1 | у 

Балж: | і | | 1 ' ' 
Магкеу--------- ! 719 Slight ‘Severe {Severe | Severe |Balsam ا‎ 52 | 100 | 

| } ' | | iQuaking aspen-------| 45 | 32 | 

| | | | 1 iBlack вргуисе--------| === | --- | 

| ! | | | |Tamarack------- ---- 47 | 38 | 

' | | i 1 iBlack ash-----------] --- | --- | 

| | ' | | {Northern white-cedar! 411 61 | 

| i | ' ' (Кей пар1е----------- екен kn 

| | | ! | IWhite spruce-------- | 461 87 } 

| | ' | | | | | | 
SfB, SfC-------- | 35 {Slight {Slight {Moderate{Slight {Northern red oak----| 62 | 45 Red pine, 
Shawano | | | ! ! IRed pine------------| --- | --- | eastern white 

! ! ! ! | 1Eastern white ріпе--| --- ! --- | pine, jack 

! ! ! i ! ујаск рїпе----------- | == | = | pine. 

1 1 I + ' iPaper birch--------- ! -— | == ! 

| i 1 ' ' i i i i 
SfD------------- | ЗВ |Moderate|Moderate|Moderate{Slight INorthern red oak----| 62 | 45 {Red pine, 
Shawano ! | l ! | 1Red pine------------| === | == | eastern white 

| | H ! | {Eastern white рїпе--| --- | --- | pine, jack 

' ! ! | | 1Uack ріпе-----------| --- | --- | pine. 

i ' | Н р iPaper birch---------| --- | --- ! 

i i | | | ! i | | 
ShA-------------j ЗИ [Slight (Moderate Slight |Модега!е! Вей maple----------- ! 65 ! 40 |Баз еко white 
Shiocton | | H Н | {Sugar maple---~----- | = | --- | pine, white 

| | | р ! INorthern red оак----! --- | --- | spruce, silver 

| | i ! р {American basswood---| --- | --- | maple, white 

! ! ! ! i IBigtooth aspen------ | --- | --- ' ash. 

1 % 4 1 ' l I 1 1 
5оА---------- ---| ЗИ {Slight IModeratelSlight [ModeratelSugar maple---------| 64 | 40 {Eastern white 
Solona ! ! ! ! ! INorthern red оак----| === | --- | pine, white 

| I | ! ! IWhite ash-----------; --- | --- | ash, white 

1 ! | ! ! {American basswood---| --- | --- | spruce. 

| | 1 ' ' | | | | 
5рв**: ШК | | | | | | | 
бо1опа--------- | ЗМ jSlight IModerate!Slight I[ModeratelSugar maple--------- | 64 | 40 jEastern white 

! ! ! | | INorthern red oak----! --- | --- | pine, white 

| ' } I | {White ash-----------] --- | --- | ash, white 

| ! | i ! (American basswood---i --- ! --- | spruce. 

I I 1 1 1 1 1 
Опачау--------- | 3A {Slight {Slight {Slight {Slight {Sugar maple--------- | 63 | 39 Imite spruce, 

| | | ! ! IQuaking авреп------- | == | --- | Norway spruce, 

! | ! | | {Balsam Ғіг---------- | --- | --- | red pine. 

| | | ! ! 1Yellow birch-------- [| --- | --- ! 

| l ! ! ! 1Northern red оак----| 68 | 50 | 

| | | | | IRed ріпе-------- mme, | == | 

| | | ! | lAmerican basswood---| === | --- | 

| i i | | (White ash-------- ===) === | mer | 

NM | | | | gE | 
SuB-------------| 20 {Slight [Slight IModeratelSevere {Sugar пар1е---------! 50! 32 Northern white- 
Summerville | | ! ! ! ‘Paper birch--------- | 53 | 53 | cedar, eastern 

| | | | | {Northern white-cedar! --- | --- | white pine, 

| | ! ! | {Red pine------------ | 43 | 60 | Norway spruce. 

! | ! ! | IEastern white pine--| --- | --- | 

! ! ! | INorthern red оак----| 50 ! 27 ! 

1 1 1 1 1 1 1 
ЗиЕ-------------! 2R {Severe [Severe [Severe [Severe {Sugar maple---------] 50 | 32 | 
Summerville | | | ! ! iPaper birch--------- | 53 | 53 | 

| | | | | INorthern white-cedar| --- | -- | 

| | | | | IRed ріпе------------ | 43 | 60 | 

| ! ! | i IEastern white ріпе--! --- | --- | 

! ! ! | ! {Northern red оак----| 50 ! 27 ' 

' I 
1 ' U I ' t 1 1 


See footnotes at end of table. 
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TABLE 7.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


| 1 anagement concerns Potential productiv | 
Soil name and jOrdi- | quip- I T | | Ч ! 
map symbol Ination!Erosion | ment {Seedling Wind- | Common trees {Site !Volume*} Trees to 
!symbol!hazard | limita-|mortal- | throw | {index | ! plant 
| Н ! tion | ity | hazard | ! | | 
} 1 ' 1 П 1 1 I ' 
m s wa. та ЖЕК 
тв, Т1С2----- ~=! 4A {Slight {Slight ‘Slight (Slight Northern red oak----| 73 | 55 (Вей pine, 
Tilleda H | ' | | {Sugar maple---------| 71 | 44 | eastern white 
| | | | | IRed пар1е-----------| --- | === | pine, white 
i ! i | ' Eastern white pine==; --- | --- ! spruce. 
I I ' 1 I ' | ! [| 
WaA------------- | ан Slight {Moderate|Slight {Moderate Кей pine-------- ----! 62 | 107 {White spruce, 
Wainola | | | | Н IWhite ash----------- | 75 | 78 | Norway spruce, 
! | ! 1 | (Вей пар1е----------- | 77) 48 | eastern white 
| | | ! | {Northern red оак----| 74 ! 56 ! pine. 
1 ! І 1 1 1 1 1 1 
Wd------ ------ --! ЗИ {Slight [Severe }Moderate|Moderate|Silver maple-------- i 93 | 45 {Silver maple, 
Waupaca | | | ' | | Вед тар1е-----------| --- | --- | гей maple, 
! ! | i ! (White agh--------777] 80 ! 98 | white ash. 
| 1 р 1 1 4 ' 
Wf-------------- | ЗМ {Slight {Severe MModeratelSevere [Northern red сак----| 55 | 38 {White spruce, 
Winterfield | | | | | {Red пар1е----------- | 65 | 40 | eastern white 
| | | | | (Yellow birch-------- | === | = | pine, black 
| | | ' | (White spruce-------- | === | ==- | spruce, 
| ' ! | | {White ash----- ------ | --- | --- | northern 
| ' | | | (Balsam #1г---------- | --- | — | white-cedar. 
i ! | | ! | Red ріпе------------| -— | --- | 
! ! ! ! | Eastern white ріпе--| --- ! --- | 
1 1 1 1 I 1 1 
WrA------------- I 2W {Slight {Moderate;Slight {Moderate Red maple-----------| 55 | 35 РЕЧНА white 
Worcester | , | | | {Sugar maple---------| === | --- | pine, гей 
! ! ! | | iYellow birch--------| === | === | maple, white 
t | ! ! | iBalsam fir---------- | === | === | spruce. 
| 


* Volume is the yield in cubic feet per acre per year calculated at the age of culmination of mean annual 
increment for fully stocked natural stands. 
** See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


[The symbol < means less than; > means more than. Absence of an entry indicates that trees generally do not grow 
to the glven helght on that soil) 


viburnum, sllky 
dogwood, redosier 
dogwood. 


T Trees having predicted 20-year average height, in feet, of-- 
Soil name and | T T T 
map symbol ! <8 ! 8-15 ! 16-25 р 26-35 ' >35 
1 | | | 
1 1 上 ' 
' ' | | | 
АаЕ. | | | ! | 
А1репа | 1 ! I | 
i Н | | | 
ВпА----------- | --- ICommon ninebark, |White spruce------ ‘Eastern white | --- 
Bonduel ! | northern white- | | pine, white ash, | 
| Í cedar, redosier | | silver maple, гей! 
| | dogwood, | | maple, I 
! ! nannyberry | ! 4 
| | viburnum, lilac, | | | 
| | Ашег1сап | | | 
| | Cranberrybush, | ! ! 
| ! silky dogwood. ! ! ! 
1 1 1 І 1 
В5---------- ------ {American ‘Northern white- {Manchurian Eastern white {Imperial Carolina 
Brevort 1 cranberrybush, | cedar, Amur ! crabapple, green | pine, Norway | poplar. 
| silky dogwood. | privet, lilac, | ash, white | spruce. ! 
i ! common ninebark. i spruce, ! ! 
' 1 1 1 1 
со. | | | | | 
Cormant | 1 ! | | 
' | i | | 
Ес----------- | --- {American {White spruce, {Eastern white i --- 
Ensley ! | cranberrybush, ! northern white- | pine, green ash, | 
Н | Roselow Sargent | cedar. | red maple, | 
} ! crabapple, silky Í | | 
} 1 dogwood, Amur ! ! | 
' ! privet, | | ! 
I I nannyberry | | i 
| | viburnum, common | | | 
' | ninebark. ! | | 
1 
1 1 4 1 ' 
FpB, FpC---------- {Siberian peashrub {Arrowwood, silky {White spruce, {Red maple, white {Imperial Carolina 
Fairport | | dogwood, ! northern white- | ash. | poplar. 
! | Manchurian | cedar, eastern | | 
! 1 crabapple, | white pine, | | 
Н | gray dogwood. | jack pine, Norway | | 
| | 1 spruce. | ' 
| | Н | | 
PsB, FsC---------- | --- INorthern white- White spruce, iEastern white | --- 
Fence | | cedar, lilac, | Norway spruce. | pine, red pine, | 
| ! silky dogwood, | 1 red maple, white | 
| 1 American | | ash. | 
| ! cranberrybush, | | | 
| ' Amur maple, gray | 1 | 
! ! dogwood. | | ! 
Ц 1 I 
IsA----------- ----! --- Northern white- white вргисе------ {Eastern white | --- 
Iosco | cedar, lilac, H | pine, red pine, | 
! American | | white ash, red | 
! cranberrybush, | | maple, silver ! 
i nannyberry ! ! maple. | 
| | ! | 
| | | | 
! 1 i 
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


I rees having predicte -vear average he п feet, of-- 
Soil name and | 
[| 
| 


| ' ' 
map symbol <8 ! 8-15 ! 16-25 р 26-35 


м 
w 
а 


Minocqua 


| | | | 
' 1 1 
KaB, КаС, Кар-----|МапуЕ1очег {Eastern redcedar, Norway зргисе----- 1Eastern white ! --- 
Кеппап ! cotoneaster. | Siberian | | pine, red pine, | 
| | peashrub, lilac, | | jack pine. | 
| | American ! ! ! 
| ! cranberrybush, | | ! 
| | Amur maple, 511Ку| | ! 
| ! dogwood, gray Н ! | 
| | dogwood. | | | 
1 | | | | 
КеВ, Кес, Кер-----| --- {Siberian {White spruce, Red pine, Norway | --- 
Keweenaw | 1 crabapple, lilac,! northern white- | spruce, eastern | 
| | American ! cedar. | white pine. | 
! | cranberrybush, | | ! 
| ! Amur maple, | 4 | 
H ! redosier dogwood, | | | 
! ! nannyberry | | | 
| | viburnum, | ! ! 
! ! Siberian I } | 
| | peashrub. ! ! ! 
I 1 | 1 1 
KvB, КУС, Кур----- Мапу f lower {Amur privet, {White spruce, {Red pine, eastern {Imperial Carolina 
Kiva | cotoneaster. | Siberian ! eastern redcedar.| white pine, jack | poplar. 
| ! crabapple, | ! pine, Norway | 
H ' arrowwood, H | spruce. | 
| | American | Н | 
| ! cranberrybush. | | | 
' 1 1 1 ' 
х--------------- -i --- ICommon ninebark, Northern white- {Siberian 1 --- 
Loxley | | nannyberry | cedar. | crabapple, | 
| 1 viburnum, silky | | eastern white | 
| ! dogwood. i ! pine, green ash. ! 
1 ' 
McB, МсС---------- ! --- | Amur maple, lilac, White spruce, {Red pine, jack ! --- 
Мапсе1опа l } eastern redcedar,| Siberian | pine, eastern H 
| | Siberian | crabapple, } white pine, | 
Н | peashrub, | northern white- | Norway spruce. | 
! | nannyberry | cedar. ! | 
| ! viburnum. ! i ! 
1 t 1 1 1 
МпВ, МпС, MnD----- IManyflower ‘Gray dogwood, !Могмау spruce----- Маск pine, red | --- 
Мепаһда ! cotoneaster. 1 silky dogwood, | | pine, eastern | 
| 1 Siberian | | white pine. | 
| | peashrub, i | | 
! | American ! | || 
р | cranberrybush, | | ! 
| | Amur maple, | | | 
| | lilac, eastern | | | 
| | redcedar. ! ! ! 
I ' i i | 
MoB, Мос, Мор----- IManyflower ‘Eastern redcedar, |Norway spruce----- |Eastern white | --- 
Menominee | cotoneaster. 1 lilac, Siberian | | pine, red pine, | 
| ! peashrub, silky | | jack pine. | 
| ! dogwood, Amur | ! ! 
' | maple, gray | і | 
} | dogwood, American; 1 | 
| | cranberrybush. | | | 
| | р | I 
Mu. | | ! | i 
' ! ! 1 | 
i | | ' | 
4 1 1 1 
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


I rees having predicte “year average height, in feet, of-- 
Soil name and Н 


1 
I } 1 
map symbol ! <8 ! 8-15 | 16-25 ! 26-35 ! 235 
1 
! 1 ! 1 1 
1 ' 1 ' 1 
| | | | | 
NeB------ ---------! --- {Arrowwood, lilac, {White spruce, IRed pine, green !Іпрегіаі Carolina 
Nester | ! common ninebark, | Siberian | ash, eastern | poplar. 
| | Amur privet, | crabapple. | white pine. ! 
! | silky dogwood, | ! ! 
| | nannyberry | | 1 
| | viburnum. | | | 
| | | | | 
OcB, OcC, OcD-----|Manyflower ILilac, Siberian {Norway spruce-----!Eastern white | --- 
Oconto | cotoneaster. | peashrub, eastern! | pine, red pine, | 
| | redcedar, | | jack pine. | 
| | American ! ! ! 
i | cranberrybush, | | | 
i i Amur maple, gray | ' | 
| | dogwood, silky | | | 
' | dogwood. | i ! 
| | | 1 ' 
OeB, OeC2, OeD2, | 1 ! ! | 
ОеЕ------- -------! --- INannyberry (White spruce, Amur|Red pine, Norway [Imperial Carolina 
Onaway ! | viburnum, silky | maple, northern | spruce, eastern | poplar. 
| | dogwood, lilac, | white-cedar. | white pine, green | 
| | American | ! ash. | 
| ! cranberrybush. | | ' 
I т 1 П 1 
ОпВ--------------- ! --- Lilac, silky iWhite spruce------|Red pine, Norway {Imperial Carolina 
Onaway | | dogwood, | | spruce, eastern | poplar. 
| | паппуреггү | | white pine. | 
! | viburnum, Amur | | | 
' 1 privet, | | | 
| | arrowwood, | | | 
| | Siberian | | 1 
i 1 crabapple, | | i 
! | Amerícan i | | 
| ! cranberrybush. ! | | 
1 1 1 П 1 
05В---------------! --- INorthern white- {White spruce, {Eastern white | --- 
Опакау ! | cedar, lilac, | Norway spruce. ! pine, red pine, | 
| | American | | white ash, red | 
H | cranberrybush, | | maple. | 
! 1 Ашиг maple, 511Ку! ! | 
| | dogwood, gray | | ! 
! | dogwood. ! | | 
| | | | Í 
ОуС*, OvD*: | | | 1 | 
Опамау-========== | --- INannyberry IWhite spruce, Amur Red pine, Norway Imperial Carolina 
Н | viburnum, silky | maple, northern | spruce, eastern | poplar. 
! | dogwood, 111ас, | white-cedar. ! white pine, green! 
| 1 American ! | ash. | 
| ! cranberrybush. ! ! ! 
t 1 1 1 і 
Кіуа------------- {Many flower {Amur privet, IWhite spruce, {Red pine, eastern {Imperial Carolina 
| cotoneaster. | Siberian | eastern redcedar.| white pine, jack | poplar. 
| | crabapple, || | pine, Norway ! 
! ! arrowwood, ! | spruce. | 
| | American ! | | 
| ! cranberrybush. ! ! ! 
1 1 I ! 1 


See footnote at епа of table. 
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Soil name and 


map symbol 


ОУСК, OvD*: 


Soil Survey 
TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 
rees havin гесіссе year average пе п Тее of-- 
«8 | 8-15 I 16-25 ! 26-35 >35 


Мепаһда---------- \Manyflower 

| cotoneaster. 

1 

| 

' 

V 

1 

' 

I 

' 

1 

! 

р 

1 

' 

| 
РаВ, Рас, PaD-----|Manyflower 
Padus ! cotoneaster. 

| 

1 

t 

I 

1 

1 

Ї 

1 

! 

1 

| 

1 
РеА---------------! --- 
Pelkie { 

| 

[| 

[| 

' 

' 

1 

' 

| 
РКВ, РКС, PkD-----|Manyflower 
Репсе cotoneaster. 
PsD*: 
Peshekee. 


Rock outcrop. 


Pt*, 
Pits 


RsB------------- 


Rousseau 


Sb*: 
Saprists. 


Aquents. 
64%; 


Seelyeville---- 


l Vanhoutte spirea, 


папу f lower 
cotoneaster. 


Gray dogwood, 


silky dogwood, 
Siberian 
peashrub, 
American 
cranberrybush, 
Amur maple, 
lilac, eastern 
redcedar. 


Gray dogwood, 


silky dogwood, 
Siberian 
peashrub, 
American 
cranberrybush, 
Amur maple, 
lilac, eastern 
redcedar. 


cranberrybush, 
511Ку додмоод, 
Amur privet, 
lilac. 


Eastern redcedar, 


lilac, Amur 
Maple, American 
cranberrybush, 
Siberian 
peashrub, silky 
dogwood, gray 
dogwood. 


Siberian 
crabapple, 511Ку 


dogwood, Amur 
privet. 


Northern white- 


cedar, late 
lilac, American 
cranberrybush, 


common ninebark, 


silky dogwood, 
nannyberry 
viburnum, 


redosier dogwood. 


White spruce, 
Siberian 
crabapple, 


cedar, Norway 
spruce, 


White spruce, 


Whlte spruce, 
Japanese tree 


crabapple. 


Norway spruce----- 


Norway spruce----- 


northern white- 


Norway spruce----- 


eastern redcedar. 


lilac, Manchurian 


Jack pine, red 
pine, eastern 
white pine. 


Jack pine, red 
pine, eastern 
white pine. 


Eastern white 


ack pine. 


pine, Norway 
Spruce. 


Siberían 
crabapple. 


Red pine, eastern 
white pine, green 
ash, jack pine. 


а 
pine, red pine, 
3 


Red pine, eastern 
white pine, jack 


Imperial Carolina 
poplar. 


Imperial Carolina 
poplar. 


Imperial Carolina 
poplar. 
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


i rees having predicte “уеаг average height, in feet, оЁ-- 
Soil name and 


' 
' 

map symbol | <8 8-15 16-25 ! 26-35 >35 
' 
1 
1 


1 
1 
Sax; | 
Магкеу----------- | 一 一 一 Siberian 


crabapple. 


Northern white- 
cedar, late 
lilac, American 
cranberrybush, 
common ninebark, 
silky dogwood, 
nannyberry 
viburnum, 
redosier dogwood. 


ite spruce, 


Wh Imperial Carolina 
Japanese tree 

1 

c 


poplar. 
llac, Manchurian 
rabapple. 


SfB, 5ЕС, SfD----- Many flower 
Shawano cotoneaster. 


Siberian peashrub, 
lilac, eastern 
redcedar, silky 
dogwood, Amur 
maple, gray 
dogwood, American 
cranberrybush. 


Eastern white 
pine, red pine, 
jack pine. 


Norway spruce----- 


Eastern white 
pine, silver 
maple, white ash, 
red maple. 


Common ninebark, 
lilac, silky 
dogwood, northern 
white-cedar, 
redosier dogwood, 
American 
cranberrybush, 
nannyberry 
viburnum. 


White spruce------ 
Shiocton 


Eastern white 
pine, white ash, 
silver maple, red 
maple. 


SoA--------------- 


Solona 


Common ninebark, White spruce------ 
lilac, silky 
dogwood, northern 
white-cedar, 
American 
cranberrybush, 
redosier dogwood, 
nannyberry 
viburnum. 


SpB*: 
Solona----------- Eastern white 
pine, white ash, 
silver maple, red 


maple. 


Common ninebark, 
lllac, silky 
dogwood, northern 
white-cedar, 
American 
cranberrybush, 
redosler dogwood, 
nannyberry 
viburnum. 


White зргисе------ 


Red pine, Norway 
spruce, eastern 
white pine. 


Imperial Carolina 
poplar. 


Onaway----------- Lilac, silky 
dogwood, 
nannyberry 
viburnum, Amur 
privet, 
arrowwood, 
Siberian 
crabapple, 
American 
cranberrybush. 


White зргисе------ 


SuB, SuE. 
Summerville 
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Н Trees having predicted 20-year average height, In feet, of-- 
Soil name and | i | 
! ! 16-25 | 26-35 235 


maple, red maple, 
white ash. 


cedar, nannyberry 
viburnum, 
American 
cranberrybush, 
redosier dogwood, 
silky dogwood, 
lilac. 


' 
map symbol <8 ! 8-15 ! ! 
| | | | 1 
1 l ' 1 
| | | | i 
Т18, T1C2--------- | --- INorthern white- {White spruce, 1Eastern white Н --- 
Tilleda ! | cedar, lilac, | Norway spruce, | pine, red pine, | 
| | American | Black Hills 1 red maple, white | 
! | cranberrybush, | spruce. | ash. ! 
| | gray dogwood, || ! 
! | Amur maple. | | | 
í | | і | 
WaA----------- ----| --- iWhite spruce, Northern white- ¡Norway spruce, {Imperial Carolina 
Wainola | ! silky dogwood, | cedar, Manchurian| eastern white ! poplar. 
| ! American | crabapple. ! pine, golden ! 
| | cranberrybush, | | willow, red pine.| 
! Е Amur privet, ! | ' 
Н 1 nannyberry | | | 
! | viburnum. | | | 
I ' 1 [| ! 
' 1 1 і ' 
на. | | | | ' 
Waupaca ! | ! | ! 
1 1 1 1 
1 I 1 1 I 
Wf. | | | | i 
Winterfield i | i | I 
' 
' 1 1 1 1 
WrA----------- ----! --- {Common ninebark, White spruce------ IEastern white ! --- 
Worcester ! ! northern white- ! pine, silver ! 
! | | ! 
1 1 ' І 
I 1 | | 
I l 1 1 
I 1 ' 1 
1 1 1 1 
1 1 4 4 
I 1 1 П 
П 1 1 1 
1 ' 1 1 
| i | | 
1 1 l 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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[Some terms that describe restrictive soil features are defined in the Glossary. 
of "slight," "moderate," and "severe." 


Soil name and 
map symbol 


Ensley 


Fairport 


ЕрС-<------------------ 
Fairport 


Keweenaw 


TABLE 9.--RECREATIONAL DEVELOPMENT 


! Camp areas 
1 
' 
' 


ISevere: 


slope, 
small stones. 


Severe: 
wetness. 


ISevere: 

! ponding. 
1 

‘severe: 
ponding. 


Severe: 


' 
1 
1 
П 
| 
| ponding. 


Moderate: 


slope. 


Moderate: 
slope, 
percs slowly. 


1 

' 

і 

) 

1 
ISevere: 
| wetness. 
| 

+ 

1 


IS1ight---------- 


Moderate: 
! slope. 

1 
1 


1 
|беуеге: 


slope. 


1 
| 
| 
{Slight ss 
| 
' 
' 
1 


IModerate: 
slope. 


Severe: 
slope, 
small stones. 


= 
° 


derate: 
etness. 


ж 


Severe: 
ponding. 


Severe: 
ponding. 


Moderate: 
slope. 


Moderate: 
percs slowly. 


Moderate: 
slope, 
percs slowly. 


Moderate: 
wetness. 


Slight---------- 


Moderate: 
slope. 


Severe: 
slope. 


Slight---------- 


Moderate: 
slope. 


Severe: 
slope, 
small stones. 


Severe: 
wetness. 


Severe: 
ponding. 


Severe: 
ponding. 


Severe: 
ponding. 


Moderate: 
slope, 

small stones, 
depth to rock. 


Severe: 
slope. 


Moderate: 
slope, 
percs slowly. 


derate: 
mall stones, 
lope. 


пио 


Moderate: 


slope, 
small stones. 


Severe: 
slope. 


See text 


t 
iPaths and trails 
і 
' 


Moderate: 
wetness. 


Severe: 
ponding. 


Severe: 
ponding. 


Severe: 
ponding. 


easily. 


Severe: 


erodes easily. 


= 
° 


derate: 
etness. 


= 


Slight---------- 


Moderate: 
slope. 


Slight---------- 


for deflnitions 


Absence of an entry indicates that the soil was not rated] 


Golf fairways 


Severe: 

small stones, 
droughty, 
slope. 


wetness, 
depth to rock. 


Severe: 
ponding. 


I 

1 

1 

' 

1 

1 

1 

1 

1 

1 

1 

1 

1 

І 

І 

1 

1 

I 

| 
|Мойега е: 
' 

' 

' 

1 

' 

' 

' 

' 

' 

1 

| 
ISevere: 
! ponding. 
1 

| Severe: 
! ponáing. 


И 
|Модега е: 


depth to rock. 


IModerate: 


slope, 
depth to rock. 


Sliqht. 


$ 
1 
1 
| 
1 
i 
1 
| 
1 
1 
' 
IModerate: 
| slope. 
I 
1 
1 
' 
I 
1 
1 
1 
1 
1 
1 
' 
I 
1 
1 
1 
+ 
i 
[| 


Moderate: 
wetness, 
droughty 


Moderate: 
large stones. 


1 
IModerate: 
large stones, 


slope. 


Severe: 
slope. 


Moderate: 
large stones. 


IModerate: 


large stones, 
slope. 
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


I 
Soil name and i Camp areas 
' 


map symbol 


1 
' 
' 
Кер------- ------------|беуеге: 
Keweenaw ! slope. 
I 
KvB------------------- 1S11ght---------- 
Kiva | 
| 
i 
КуС------------------- | Moderate: 
Kiva ! slope. 
| 
Кур------------- ------|беуеге: 
Кіуа | slope. 
1х-------------------- Severe: 
Loxley | ponding, 
| excess humus, 
1 too acid. 
1 
1 
МсВ---------- --------- Модега е: 
Mancelona | small stones. 
| 
МсС-----«------------- IModerate: 
Mancelona 1 slope, 
| small stones. 
| 
МпВ---------------- ---|Severe: 
Menahga | too sandy. 
1 
МаС------------------- ISevere: 
Menahga ! too sandy. 
| 
MnD------------------- | Зеуеге: 
Menahga | slope, 
| too sandy. 
' 
МоВ------------------- IS1ight---------- 
Menominee | 


1 

[| 
MoC-------222---2-------- [Moderate : 

| 

1 

' 


Menominee slope. 
Мор------------------- severe: 
Menominee | slope. 
MU = 一 一 一 一 一 一 ”一 一 一” (Severe: 
Minocqua ! ponding. 

1 
NeB-------------------|Slight--------- 
Nester | 

t 
Осв----- --------------!5110Һ4--------- 
Oconto ! 

' 

| 
ОсСс------------------- IModerate: 
Oconto slope. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
ponding, 
excess humus, 
too acid. 


Moderate: 
small stones. 


Moderate: 
slope, 
small stones. 


too sandy. 


Severe: 
slope, 
too sandy. 


Moderate: 
slope. 


' 

| 

I 

1 

| 
Moderate: 
! slope. 

' 

Џ 


Picnic areas 


П 

' 

V 
ISevere: 
! slope. 

1 

IModerate: 
Slope, 

small stones. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 

excess humus, 
ponding, 

too acid. 


Severe: 
small stones. 


Severe: 
slope, 
small stones. 


Severe: 
too sandy. 


Severe: 
slope, 
too sandy. 


Severe: 
slope, 
too sandy. 


IModerate: 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Severe: 
ponding. 


Moderate: 
slope. 


IModerate: 
slope, 
small stones. 


Severe: 
slope. 


Slight---------- 


Severe: 
too sandy. 


1 

| 

Ц 

Severe: 

too sandy. 


Severe: 
slope, 
too sandy. 


Moderate: 
s 


vere: 


| 
[| 
1 
' 
[| 
1 
' 
V 
4 
' 
' 
' 
' 
| 
| 
1 
1 
' 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
| 
1 
| 
ісе 

| ponding. 
| 

1 

I 

1 

4 

1 

1 

1 

1 

! 

| 

1 

I 

! 

І 

1 

1 

1 

! 

+ 

1 

1 


Slight--------- 


S1ight---------- 


Soil Survey 


IModerate: 


| large stones, 
! droughty. 


' 

IModerate: 
large stones, 
droughty. 


Moderate: 
small stones, 
droughty. 

і 

| Модега е: 

! small stones, 
droughty, 
slope. 


Severe: 
too sandy. 


' 
' 
' 
' 
1 
1 
1 
1 
' 
1 
! 
ISevere: 
| too sandy. 
' 
| 
1 
1 
1 
1 
' 
1 
1 
1 
I 
I 
1 
1 


Severe: 


slope, 
too sandy. 


Moderate: 
droughty. 


IModerate: 
droughty, 
slope, 


vere: 
Торе. 


а 
то 


Severe: 
ponding. 


IModerate: 


| droughty. 
| 
Moderate: 
droughty, 
slope. 
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On 


On 


Оп 


5011 name апа 
map symbol 


away 


away 


away 


Кіуа----------------- 


Мепаһда-------------- 


Оур 
Оп 


Ра 


*: 


амау--------------- 


dus 


' 
1 
1 
[| 
1 
' 
' 


TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


Camp areas 


Severe: 
Slope. 


Slight---------- 


Moderate: 
slope. 


Severe: 
slope. 


Moderate: 
slope. 


Moderate: 
slope. 


Severe: 
too sandy. 


slope, 
too sandy. 


ISlight----- — 


Moderate: 
Slope. 


See footnote at end of table. 


1 
! Picnic areas 
' 
' 


slope. 


Moderate: 


о 

slope. 

Moderate: 
slope. 


vere: 
oo sandy. 


сто 


slope, 
too sandy. 


IS11ght---------- 


I 
! Playqrounds 
i 
I 


Severe: 
slope. 


Moderate: 
slope. 


' 

t 

t 

' 

1 

' 

[| 

' 

' 

і 

' 

' 

П 

i 
{Severe: 
' slope. 
1 
1 
П 
4 
I 
' 
1 
П 
I 
1 
Ї 
1 
I 
+ 
1 


IModerate: 
| Slope. 


Moderate: 
slope, 
small stones. 


slope, 


Severe: 
slope, 
too sandy. 


Moderate: 
slope, 
small stones. 


vere: 
lope. 


л 
vo 


Slope. 


slope. 


Moderate: 
large stones. 


П 

1 

1 

' 

' 

' 

П 

1 

' 

П 

П 

' 

4 

+ 

П 

1 

1 

1 

1 

1 

+ 

| 

| Severe: 

! slope, 

i too sandy. 
1 
Ц 
1 
1 
I 
| 
' 
1 
1 
1 
і 
1 
I 
' 
1 
1 
' 
' 
1 
| 
1 
I 
1 
1 
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1 
! Golf fairways 
1 
1 


беуеге: 
slope. 


Moderate: 
large stones. 


iModerate: 
large stones, 
slope. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
large stones. 


Moderate: 
large stones. 


Moderate: 
¦ large stones, 
slope. 


Moderate: 
large stones, 
droughty. 


Severe: 
too sandy. 


Severe: 
slope. 


Severe: 
slope. 


% 
[| 
1 
і 
' 
1 
' 
1 
1 
| 
1 
' 
[ 
' 
і 
' 
[| 
1 
[| 
' 
a 
' 
' 
' 
' 
+ 
' 
' 
1 
1 
1 
! 
iSevere: 

i slope, 

! too sandy. 

1 

IModerate: 
large stones, 
droughty. 


IModerate: 


large stones, 
droughty, 
slope. 


Severe: 
slope. 
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


р ————  - P < RÁ — H 


Soil name and Camp areas Picnic areas 
map symbol 


! || 1 і 
l I 1 i 
1 1 1 
Ред==================- | Severe: Slight ои iModerate: |S1light----------|Moderate: 
Pelkie | flooding. | | slope, n | droughty, 
| ! ! flooding. ! ! flooding. 
1 1 
1 I 1 1 1 
РКВ----- freres ~1S11ght----------1S11Lght------~---~ IModerate: ISlight---------- IModerate: 
Pence | | | slope, | | large stones, 
! ! | small stones. ! | droughty. 
і Ї і і 1 
РкС------------------- IModerate: IModerate: ISevere: ISlight---------- IModerate: 
Pence | slope. | slope. | slope. ! | large stones, 
| | | | droughty, 
i | | | slope. 
| ' | 
PkD------------------- iSevere: Severe: Severe: Severe: Severe: 
Pence ! slope. ! slope. ! slope. ! slope. slope. 
PsD*: ! | | | 
Peshekee------------- |Зеуеге: iSevere: Severe: |Модега е: Зетеге: 
| slope, | slope, ! slope, 1 slope. slope, 
' depth to rock. i depth to rock. i depth to rock. i depth to rock. 
[| 4 4 ' 
Rock outcrop. 1 ! i ! 
' ' 1 1 
Pt*. | i ' i 
Pits | | | 
і ' I Е 
RsB-------------------|Severe: |Зеуеге: Severe: Severe: Moderate: 
Rousseau 1 too sandy. ! too sandy. | too sandy. i too sandy. droughty. 
' 
1 ' + 
Sb*: H | ! | 
Saprists. ! ! | | 
1 1 1 1 
Aquents. ! ! ! ! 
Sd*: ! | | ! 
Seelyeville----------|Severe: ISevere: \Severe: |Беуеге: Severe: 
| ponding, | ponding, | excess humus, | ponding, ponding, 
| excess humus. ! excess humus. | ponding. ! excess humus. excess humus, 
i 1 [| 
МагКеу--------------- Severe: Severe: | беуеге: (Severe: Severe: 
| ponding, | ponding, | excess humus, | ponding, ponding, 
! excess humus. ! excess humus. i ponding. | excess humus. excess humus. 
1 
I і 1 I 
SfB------------- | Зеуеге: Severe: Severe: | Зеуеге: Moderate: 
Shawano ! too sandy. | too sandy. | too sandy. ! too sandy. droughty. 
1 1 1 1 
S£C---------------- ISevere: ISevere: ISevere: ISevere: Moderate: 
Shawano | too sandy. | too sandy. i slope, ! too запду. åroughty, 
! ! ! too sandy. ! slope. 
1 1 1 1 
S£D------ -2------2------|Severe: |беуеге: |беуеге: |Severe: evere: 
Shawano | slope, | slope, | slope, | too sandy. slope. 
i too sandy. ! too sandy. ! too sanáy. ! 
| 1 1 
ShA------------------ iSevere: \Moderate: (severe: iModerate: Moderate: 
Shiocton ! wetness. ' wetness. ! wetness. ! wetness. wetness. 
1 ' 1 1 
5оА-------- -------- | Severe: Moderate: severe: Moderate: Moderate: 
Solona wetness. ! wetness. ! wetness. | wetness. wetness, 
| | | droughty. 


See footnote at end of table. 
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TABLE 9.--RECREATIONAL DEVELOPMENT--Continued 


' 
Soil name and ! 
тар symbol ! 


' 
' 
SpB*: ! 
Solona------ --------- | Severe: 
| wetness. 
' 
! 
Onaway--------------- iSlight ---------- 
i 
SuB------------------- (Severe: 
Summerville i depth to rock. 
' 
бчЕ-------------------|беуеге: 
Summerville | slope, 
| depth to rock. 
T1B------------------- | Slight---------- 
Tilleda i 
i 
| 
Т1С2-------------- ----|Moderate: 
Tilleda ! slope. 
| 
WaA------------------- (Severe: 
Wainola I wetness. 
' 
йд-------------------- Severe: 
Waupaca 1 flooding, 
! ponding. 
Wf-------------------- Severe: 
Winterfielá | flooding, 
| wetness. 
人 有 全 全 一 一 一 一 | Severe: 
Worcester wetness. 


Camp areas 


' 

I 

à 

Н 
!Модегае: 
| wetness. 
} 


Moderate: 
slope. 


Severe: 
wetness. 
Severe: 


ponding. 


Severe: 
wetness. 


Moderate: 
wetness. 


Picnic areas 


Playgrounds 


' 

1 

I 

Ц 

+ 
ISevere: 
| wetness. 
| 

1 


t 
------ Moderate: 
slope. 


Severe: 
depth to 


Severe: 
slope, 
depth to 


Moderate:‏ | خد 
slope,‏ 
small stones.‏ 


Severe: 
s 


e 
wetness. 


I 

і 

і 

' 

1 

1 

1 

| 

1 

! 

! 

| 

| 

1 

' 

4 

! 

ISevere: 

| ponding, 
! flooding. 
1 

| Зечете: 

1 
| 
t 
1 
П 
1 
1 
+ 
' 
' 
1 
1 
1 


wetness, 
flooding. 


Severe: 
wetness. 


Moderate: 
etness. 


ж 


vere: 
onding. 


со 


бетеге: 
wetness. 


Moderate: 
wetness. 
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1 

1 

1 

| 
IModerate: 
| wetness, 
| droughty. 
1 

1 
IModerate: 
large stones. 


Severe: 
depth to rock. 


slope, 

depth to rock. 
iModerate: 
large stones. 


IModerate: 
large stones, 
slope. 


Severe: 
wetness. 


evere: 
ponding, 
flooding. 


Severe: 
wetness, 
flooding. 


Moderate: 
large stones, 
wetness, 
droughty. 


* See description of the map unit for composition and behavior characteristics of the map unit. 


Soil Survey 


Absence of an entry indicates that the 


TABLE 10.--WILDLIFE HABITAT 


[See text for definitions of "good," "fair," "poor," and "very poor." 
soil was not rated] 
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TABLE 10.--WILDLIFE HABITAT--Continued 


Oconto County, Wisconsin 
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TABLE 10.--WILDLIPE HABITAT--Continued 


ог-- 


а 


Potentlal аз 


otential for habitat elements 


Wetland 
wildlifejwildlife 


Woodland 


Openland 
wildlife 


Shallow 
water 
areas 


| Conif- jwetlana | 
trees ! ! plants ! 


herba- IHardwood 


Grasses 
and 


Grain 
crops 


Soil name and 
map symbol 
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> О > © >o > О ма ы о = > Q > © ы ны н мо 9 P> О > О 
Ж ж о: 5 Ор OSA D à а be RE 88 
m Ie. е > > Ay NUT зе 8 > > А м їе 2 > > > 
коң но c р LB Rol 1131 
с [^] 码 аў @ 8 ed 过 о о 8 о 8 8 8 8 8 
б ба Е Ë f. в в А а о o o Aa O 
ЛЕС Е си а етажа 
@ а а а © о о о о 8 о о о 
~ Eu г Ba Ay Е а ы а a 8 o © Ru 8 o 

x ~ ы ы ы ы ы ы ы ы ы 
“о мо жо мо >» © ро Le] Le] cs > О k ~ м > © жо ы > О 
ge БА ВА БЕ PR ЕЁ ee Sh 058 d a БЕ bas Б 
> > > > > rus > = 8 SD > > мə. о А OW омы 222 

ы 1 ы ы 1 | ы ы 

ы ы ы 
>o ы о >o mo ы © "a > © > О ы H м ы Ба H ps О 
ка № : s S8 PROP do a2 а PE 
> Ё > > LR А Щи _ O о > > А ба = fu 2. А > шош 
ы 
Ын н H ы м © © "3 ы ы Le) ч Le] Le] мо © ч 
АНЕ oe A : POOL dod 085. са 
в. е Fa ~ En о O о г с oO o > _ 8 » о 
ы 
ч ч м ы н Le) ы ы ы ы о б тт a > О о = 
UB o 8 3 8 253-99 98. м 
= Ён са ~ са o а بت‎ А а o а. = 8 o >____ $ 5 — 
+ о ~ ~ ~ б ы ы ы ы "3 a чо н о g 
14:21:81 a 3 ЕЗ ЕСЕ ЗЕРЕ сек 
А „8 En е а 8 E 8 f f [22] с о 8 а "E о 
H 
H м ч ~ ы н + ы ы мо TD © ч d ы ч Le] 
dr du . x С :3 2 Б 3. R3 BR. Ë 
fa в f ба А г. ы بت‎ A > а $ вс. 
| 
ы ы 
= > МЫ) 0488 С ESE LZ. É 
о L:] o o @ о © о Ф о 8 va g 
~ а be Pu с с. А A А > e eo с > 8 а 
' 1 ' 1 ' ' ' ' ' ' ' 1 ' ' ' 1 
' ' ' ' ' ' 1 1 % ' ' ' ' ' 1 ' 1 
П ' ' ' ' ' ' ' 1 ' 1 ' ' Ц 1 ' ' 
1 ' 1 1 a ' ' ' ' ' ! ' ' Ц 1 1 ' 
' ' ' ' ' ' ' ' ' ' 1 1 1 ' ' 1 ' 
' ' 1 ' 1 Q 1 ' ' ' ' ' H П 4 [| V L| 
L| ' 1 ' ' e 3 1 t ' ' ' ' 1 1 ' ' 1 
' ' ' ' ' ° ' o ' t ' ' ' ' 1 ва t 1 
' ' ' L| ' н 1 ~“ 1 ' ' ' ' 3 [| . ~ 1 1 
1 ' ' ' + о ' . єч 1 1 1 ' ' ' ' ia 1 ' 
' 4 ' 1 © 4 ta л Q Ба ' 1 1 VE i ' ' із ' ' 
' ' о 1 Ф a io +» m > ' оо зе го 1 ' 1 [25 | Ú 1 d ' 8 
' I Q Ë 1 ~ о го n + Ф > ч 8 4 5 120 га a рч а tO ' 
га ә! Ф 1 Ф Ф 10 A 名 > o л 1 го ге Е @ oo го 10 
ООР 150 2-2: Ко з о ш ико (око pp ЕС 
gå ge dé 98 88 À rz оз 58 + tÀ 8 Ба så BE 58 58 Š dà 88 88 
x ы ~ А ~ = а а n а u a л а = ~ 


See footnote at end of table. 


Oconto County, Wisconsin 143 


TABLE 10.--WILDLIFE HABITAT--Continued 


T Potential for habitat elements rTPotentíial as habitat for-- 
Soil name and | T т Wiid | H Н H ! | T 
map symbol | Grain |бгаввев | herba- (Hardwood! Conif- Wetland Shallow lOpenland|Woodland!Wetland 
Гапа seed) and | ceous | trees | erous | plants | water \wildlifelwildlife!wildiife 
| crops !1есилеѕ | plants | | plants ! | areas | ! ! 
1 1 1 ` П l 1 П l ' 
' | | i | | I | i | 
WaA----------------lPair (Fair \Fair !соой {Good {Poor i Poor iFair {боса iPoor. 
Wainola | | | | | | | | | | 
| | | 1 | | | | 1 i 
Wd----------------- !Good | Разг !Fair \Fair {Fair {Good Good {Good 1Good (Good. 
Waupaca ! | ! | ! ! ! i ' i 
| | | | | 1 1 | i 1 
Wf-------------.--- ‘Poor \Fair Fair Fair Fair {Fair (Ра г iFair Fair {Еаіг. 
Winterfield I | ! | | ' ' | ! 1 
| | | | | | | | | | 
WrA------------ ----!боой 1Good | Gooa | Good {Good {Fair Fair | Good Good Pair. 
Worcester | | i i | i | | | ! 
і і i 1 I i | i | 


* See description of the map unit for composition and behavior characteristics of the тар unit. 
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TABLE 11.--BUILDING SITE DEVELOPMENT 


[Some terms that describe restrictive soil features are defined in the Glossary. 


"slight," "moderate," 


and "severe. 


Absence of an entry indicates that the soil was not rated. 


Soil Survey 


See text for definitions of 


The 


information in this table indicates the dominant soil condition but does not eliminate the need for onsite 


investigation] 


[| 
Soil name and | 
map symbol H 


Shallow 
excavations 


Dwellings 


' 
! Dwellings 
! with 


without 


і 
| Sma11 
! commercial 


| Local roads 
! and streets 


Lawns and 
landscaping 


| | basements basements | buildings | | 


1 
' 
1 
ДаЕ-------------- ~1Severe: 
Дірепа | cutbanks 
| slope. 
| 
| 
BnA------- “-------!беуеге: 
Bonduel | depth to 
| wetness. 
1 
! 
Bs---------------- Severe: 
Brevort | cutbanks 
! ponding. 
1 
Со---------------- |Зеуеге: 
Cormant | cutbanks 
! ponding. 
1 
Es---------- ------ | Severe; 
Ensley | ponding. 
| 
FpB---------------|Severe: 
Fairport i depth to 
| 
' 
' 
Ұрс-------- ------- | Зеуеге: 
Fairport | depth to 
! 
' 
| 
ЕвВ---------------|беуеге: 
Ғепсе | cutbanks 
[| 
FsC---------------|Severe: 
Fence ! cutbanks 
I 
ІсА--------------- ISevere: 
Iosco | Cutbanks 
! wetness. 
) 
КаВ---------- -----|беуеге: 
Кеппап | cutbanks 
1 
KaC---------------|Severe: 
Kennan | cutbanks 
Kap----------- ~=-- (Severe: 
Kennan | cutbanks 
! slope. 
1 
Кев----- T---------|Severe: 
Кемеепам i cutbanks 
I 


cave, 


cave, 


rock. 


rock. 


Severe: Severe: 

i Slope. slope. 

| 

ї 

| 

ISevere: Severe: 

| wetness. wetness, 
! depth to rock. 
I 

| Severe: беуеге: 

| ponding. ponding. 
| 

ISevere: Severe: 

! ponding. ponding. 
! 

ISevere: Severe: 

! ponding. ponding. 
! 

IModerate: Severe: 


shrink-swell, 
depth to rock. 


depth to rock. 


IModerate: Severe: 
! shrink-swell, | depth to rock. 
| slope, 
! depth to rock. 
' 
iSlight--- шинжийн ISlight-------- - 
| | 
IModerate: IModerate: 
! slope. ' slope. 
1 1 
|беџеге: { бетеге: 
! wetness. | wetness, 
| | 
1 
Isttoht---------|stight--- ------ 
| | 
\Moderate: iModerate: 
| slope. | slope. 
! | 
|беуеге: |severe: 
! slope. ! slope. 
| | 
[S1ight---------jSlight --------- 
| | 
' t 


vere: 
lope. 


wn 
uo 


Severe: 
wetness. 


Severe: 
ponding. 


Severe: 
ponding. 


Moderate: 
shrink-swell, 
slope, 
depth to rock. 


Severe: 
slope. 


Severe: 
wetness. 


Moderate: 


Severe: 
slope. 


Moderate: 
slope. 


Severe: 
slope. 


Severe: 
frost action. 


Severe: 
ponding, 
frost action. 


Severe: 
ponding. 


Severe: 
ponding, 
frost action. 


Severe: 
low strength. 


| 
1 
I 
| 
! 
1 
) 
i 
) 
[| 
+ 
! 
' 
' 
Ц 
| 
} 
' 
1 
і 
i 
' 
1 
! 
! 
1 
t 
' 
1 
' 
t 
I 
| 
1 
1 
} 
í 
' 
1 
I 
1 
' 
i 
і 
і 
1 
t 
I 
ISevere: 
| low strength. 
I 
і 
t 
| 
1 
) 
1 
1 
| 
) 
1 
' 
' 
1 
' 
I 
! 
1 
1 
1 
' 
' 
| 
' 
í 
I 
1 
I 
I 
1 
1 
í 
| 
[| 
1 
1 
! 
Ц 
| 
[| 
1 
і 
1 
Ц 
! 
i 


Severe: 


e 
frost action. 


Severe: 
frost action. 


Severe: 
frost action. 


Moderate: 
frost actlon. 
Moderate: 
slope, 
frost action. 
Severe: 
slope. 


Slight--------- 


Severe: 

small stones, 
droughty, 
slope. 


Moderate: 
wetness, 
depth to rock. 

Severe: 
ponding. 


( 
1 
! 
! 
[| 
1 
I 
I 
1 
1 
I 
1 
1 
) 
1 
1 
1 
M 
1 
| 
П 
П 
1 
' 
1 
1 
1 
i 
ISevere: 
р ponding. 
t 
' 
1 
' 
' 
t 
t 
t 
1 
1 
1 
1 
I 
I 
1 
1 
I 
' 
1 
1 
1 
I 
1 
| 
1 
1 
1 
1 
1 
+ 
і 


Severe: 
ponding. 


Moderate: 


о 
depth to rock. 


Moderate: 


slope, 


depth Lo rock. 


Slight. 


Moderate: 
slope. 


Moderate: 
wetness, 
droughty. 


Moderate: 
large stones. 


Moderate: 
large stones, 
slope. 


Severe: 
slope. 


Moderate: 
large stones. 


-----------------------<----- en € € ӨӨР ий s € —— 
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TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 


! ' | } 
5011 пате апа | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and 
map symbol | excavations | without | with | commercial | and streets | landscaping 
| | basements | basements | buildings | | 
! 1 1 1 I 1 
| | | | | | 
Кес------ ---------|беуеге: IModerate: IModerate: |беуеге: Moderate: Moderate: 
Keweenaw | cutbanks cave. | slope, | slope. ! slope. | slope. | large stones, 
I І 1 1 1 1 
р | | i i | slope. 
| | | | | | 
Кер--------------- ISevere: ISevere: ISevere: ISevere: (Severe: | Severe: 
Keweenaw | cutbanks сауе,! slope. ! slope. ! slope. | slope. | slope. 
' 1 1 I I 1 
| Slope. ' 1 | 1 ( 
| | | | | | 
КуВ--------------- ISevere: IS11ght--------- ISlight--------- IModerate: IS1ight---------|Moderate: 
Kiva | cutbanks cave.| | | slope. ! ! large stones, 
| | | | | | aroughty。 
| | | | | | 
KvC---------------|severe: | Moderate: iModerate: Severe: ‘Moderate: Moderate: 
Kiva | cutbanks cave.| slope. | slope. | slope. | slope. | large stones, 
i I ' 1 i i droughty. 
! ! i ' | | 
Кур=====5---==55=5 |severe: iSevere: | Severe: (Severe: | severe: severe: 
Kiva | cutbanks cave, slope. | slope. I slope. | slope. 1 slope. 
| slope. ' i i i i 
| | | | | I 
х----------------|беуеге: l Severe: | Severe; Severe: | Severe: | Severe: 
Loxley | excess humus, | ponding, | ponding, | ponding, | ponding, | too acid, 
| ponding. | low strength. | low strength. | low strength. | frost action, | ponding, 
! | | ! ' subsides. ' excess humus. 
I 1 + ' 
МСВ-------------- - | Severe: |S1ight--------- |Slight--------- Iclight-- ------- IS1ight---------!Moderate: 
Mancelona | cutbanks сауе. ! | | | | small stones, 
| | | | | | droughty. 
! | | | | ' 
МсС------ ---------!беуеге: IModerate: IModerate: ISevere: IModerate: IModerate: 
Mancelona | cutbanks сауе.! slope. 1 Slope. | slope, | slope. I Small stones, 
| ' | ' ' | droughty, 
| | | | | | slope, 
| | | | | | 
МпВ------------- --|severe: IS1ight---------|Slight------ ---|6119һ%--------- IS11ght-------- -1Severe: 
Menahga ' cutbanks саме. | I ! ! ! too sandy. 
П i 1 1 Ї 
MnC----------- ----|Severe: IModerate: IModerate: | Беуеге: Moderate: | Severe: 
Menahga | cutbanks cave. | slope. ! slope. ! slope. | slope. ! too sandy. 
I 1 1 1 1 1 
MnD---------------|Severe: \Severe: Severe: (Severe: ISevere: ISevere: 
Menahga | cutbanks сауе,! slope. | slope. | slope. | slope. | slope, 
! slope. i i ! ! | too sandy. 
1 1 1 } I 
МоВ--------------- І5119А6---------!511916---------|5114һ%--------- IModerate: Moderate: IModerate: 
Menominee | I H ' slope. ! frost action. ! droughty. 
' 1 I 
! 1 1 1 1 V 
MoC---------------|Moderate: IModerate: Moderate: | Severe: {Moderate: IModerate: 
Menominee | slope. | slope. | slope. | slope. 1 slope, | droughty, 
| i i i ! frost action. ! slope. 
' 
' I I t ' 
Мор--------------- ISevere: iSevere: iSevere: iSevere: iSevere: ISevere: 
Menominee ! slope. ' slope. ! slope. ! slope. ! slope. ! slope. 
! 1 1 Н 1 ' 
Ма---------------- ISevere: ISevere: \Severe: | беуеге: ISevere: i Severe: 
Minocqua | cutbanks сауе,! ponding. | ponding. | ponding. | ponding, | ponding. 
! ponding. ! ! ! ! frost action. ! 
} 1 | 1 I J 
NeB---------------|Moderate: Moderate: Moderate: Moderate: Severe: Slight. 
Nester ! too clayey. ! shrink-swell. | shrink-swell. | shrink-swell. ! low strength. ! 
' ' 
1 i 1 1 1 
ОсВ--------------- | Severe: \Slight---==----!Slight-------~-|Moderate: IModerate: IModerate: 
Oconto | cutbanks cave. | | 1 slope. | frost action. ! droughty. 
1 ! і 1 


146 


' 
5011 name апа | 
пар symbol l 


! 

! 

Н 
ОсС----“----------!беуеге: 

| 

| 

i 


Oconto cutbanks 
0ср--------------- (Severe: 
Oconto | cutbanks 
| slope. 
I 
0ев--------------- 1S11ght---- 
Onaway | 
1 
OeC2--------- -----|Moderate: 
Onaway | Slope. 
| 
OeD2, OeE--------- | Severe: 
Onaway | slope. 
1 
OnB-------- -------|Moderate: 
Onaway ! wetness. 
1 
05В--------------- ISevere: 
Onaway ! cutbanks 
i 
I 
| 
ОУСК: ! 
Опамау----------- IModerate: 
| slope. 
| 
| 
Кіуа--------- ~-=- | Severe: 
| cutbanks 
' 
| 
Мепаһда------ ---- | Severe: 
| cutbanks 
I 
OvD*; | 
Опачау-----------|беуеге: 
! slope. 
1 
Kiva------------- беуеге: 
| cutbanks 
| slope. 
Menahga----------|Severe: 
| cutbanks 
! slope. 
1 
РаВ--------- “| Severe: 
Padus | cutbanks 
| 
РаС--------------- | Зеуеге: 
Padus cutbanks 


Shallow 
excavations 


TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 


Dwellings 


with 


П 1 
| Dwellings | 
Н without ! 


I 1 
П i 
i 1 
‘Moderate: Moderate: 
cave. | slope. ! slope. 
| | 
ISevere: Í Severe: 
cave,! slope. ! slope. 
| | 
----- IS11ght---------lSlight--------- 
| ! 
| | 
IModerate: IModerate: 
| slope. | slope. 
| | 
| | 
ISevere: ISevere: 
i slope. ! slope. 
1 1 
ISlight--------- IModerate: 
| | wetness. 
+ 
і 1 
IModerate: \Moderate: 
cave. | shrink-swell. ! Shrink-swell. 
! | 
И | 
I І 
І І 
| } 
{ Moderate: | Moderate: 
| slope. | slope. 
| } 
i | 
Moderate: Moderate: 
сауе.! slope. | slope. 
| | 
| | 
| Moderate: IModerate: 
cave. | slope. ! slope. 
| | 
ISevere: iSevere: 
| slope. | slope. 
і I 
1Severe: ISevere: 
cave,| slope. ! slope. 
I 
| | 
‘Severe: Severe: 
cave, | slope. | slope. 
| | 
1S1tght--------- IS1ight--------- 
саме. | ! 
' 
' 1 
| | 
IModerate: iModerate: 
cave.} slope. i slope. 
' 
1 
' 
' 


See footnote at end of table. 


4 
I Sma11 
! commercial 


Moderate: 
shrink-swell, 
slope. 


1 
| Local roads 
! and streets 


Ц 

' 
Moderate: 
¦ slope, 

1 frost action. 
! 

I 

t 

i 

' 

' 

1 


4 

1 

| 
iModerate: 

| slope, 

| frost action. 
! 
1 
1 
і 
1 


Severe: 
slope. 


| 
iModerate: 
| frost action. 
| 
\Moderate: 
low strength, 
frost action, 
shrink~swell. 


Moderate: 
slope, 
frost action. 


Moderate: 
slope. 


Moderate: 
slope. 


Severe: 
slope. 
Severe: 


slope. 


Severe: 
slope. 


|Moderate: 
frost action. 


Moderate: 
slope, 
frost action. 


Soil Survey 


| 
| Lawns and 
! landscaping 


Moderate: 
droughty, 
slope, 


Severe: 
slope. 
Moderate: 


large stones. 


derate: 
arge stones, 


ино 


Moderate: 
large stones. 


Moderate: 
large stones. 


Moderate: 
large stones, 
slope. 


Moderate: 
large stones, 
droughty. 


Severe: 
too sandy. 


Severe: 
slope, 


Severe: 
slope. 


e 
slope, 
too sandy. 


Moderate: 
large stones, 
droughty. 


Moderate: 
large stones, 
droughty, 


1 
' 
і 
' 
i 
' 
' 
' 
1 
| 
' 
I 
' 
1 
| 
(Severe: 
1 
1 
1 
1 
1 
1 
f 
' 
1 
I 
1 
' 
1 
| 
| 
| 
1 
I 
! slope. 
$ 
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TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 


slope. 


I 上 ' 
Soil name and | Shallow 1 Dwellings | Dwellings | Small ! Local roads | Lawns and 
map symbol | excavations ! without | with | commercial | and streets ! landscaping 
| | basements | basements | buildings i | 
1 1 ! ' 1 1 
| | 1 } } i 
Рар--------------- ISevere: ISevere: ISevere: ISevere: ISevere: ISevere: 
Padus | cutbanks cave,! slope. | slope. I slope. | slope. | slope. 
1 1 I 1 1 
! slope. | | | | i 
| | | | i | 
РеА--------- T-----|Severe: ISevere: ISevere: ISevere: iSevere: iModerate: 
Pelkie | cutbanks сауе.! flooding. | flooding. 1 flooding, | flooding. | droughty, 
| | | H 1 | flooding. 
! | I ! 1 | 
РкВ--------------- | Зеуеге: ISlight--------- iSlight------ ---151194һ%---------|6119Һ%--------- iModerate: 
Pence | cutbanks cave. | ! ! | | large stones, 
| | | ! | | droughty. 
! 1 ' 1 1 
РКС--------------- ISevere: IModerate: (Moderate: Í severe: Moderate: Moderate: 
Pence | cutbanks cave. slope. ¦ slope. ¦ slope. t slope. | large stones, 
| | | | | Ес 
І | ' 1 | | Slope. 
| | i i ' | 
РЮ--------------- | Severe: Severe: Severe: Severe: Severe: Severe: 
Pence | cutbanks сауе,! slope. | slope. ¦ slope. | slope. | slope. 
1 ' + ! I 1 
1 Slope. ' ' 1 1 4 
1 ' ' | 1 4 
4 ' ' 1 1 4 
PsD*: | | | | Н ! 
РезпеКкее---------!беуеге: \Severe: ISevere: ISevere: ISevere: isevere: 
| depth to rock, slope, | depth to rock, slope, | depth to rock,! slope, 
! slope. ! depth to rock. | slope. ! depth to rock. | slope. | depth to rock. 
! 1 1 1 1 1 
Rock outcrop. | | Н | | | 
| ' | | | | 
Pt*. i ! | i | | 
Pits ' ' ! ! i i 
| | | 1 | 
RsB------------- == (Severe: IS1ight--------- Moderate: |Slight--------- |Slight--------- (Moderate: 
Rousseau ! cutbanks саме. | ! wetness. ! ! ! droughty. 
=. | | | | | | 
Saprists. i ! | | ' ' 
| | | | | | 
Aquents. ! | i i ' | 
i Н | | | | 
ва": | | | | | | 
Seelyeville------|Severe: Severe: Severe: Severe: Severe: Severe: 
| excess humus, | ponding, | ponding, | ponding, | ponding, | ponding, 
! ponding. ! 54051465. | subsides. | subsides. ! subsides. ! excess humus. 
1 
[| і I 
Markey----------- Severe: Severe: Severe: Severe: severe: ISevere: 
| cutbanks cave,| ponding, | ponding. | ponding, | ponding, | ponding, 
| excess humus, | low strength. | | low strength. | frost action, | excess humus. 
| ponding. | | ' ! subsides. ! 
1 1 1 
[| I 1 ' I ' 
SfB-------- -------|бехуеге: {Slight--------- {Slight--------- iModerate: iSlight--------- ‘Moderate: 
Shawano | cutbanks cave. | ! | slope. ! | droughty. 
I 1 
1 і 4 ' 1 
5ЕС---------------!беуеге: Moderate: IModerate: iSevere: (Moderate: Moderate: 
Shawano | cutbanks cave. | slope. | slope. ¦ slope. | slope. | droughty, 
! I ' ' ' ' slope 2 
Ї I ' ' ' 1 
| ! ' | ! 
S£D-------------- -! Severe: Severe: Severe: “бетеге: | беуеге: Зеуеге: 
Shawano | cutbanks cave, | slope. ! slope. ! slope. | slope. slope. 
| | | | | 
' I t ' 1 


See footnote at end of table. 
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TABLE 11.--BUILDING SITE DEVELOPMENT--Continued 


l 1 
Soil name and ! Shallow | Dwellings | Dwellings 
map symbol | excavations | without | with 
! | basements | basements 
| | | 
ShA------------ -~--|severe: Severe: severe: 
Shiocton | cutbanks cave, wetness. | wetness. 
р wetness. | | 
1 
SoA---------- ----- Severe: БЕРЕН |бемехе: 
Solona ' wetness. ! wetness. ! wetness. 
| | | 
SpB*: | i | 
Solona----------- ISevere iSevere: severe: 
! wetness. | wetness. | wetness. 
| | | 
1 1 ' 
Onaway--------- --IModerate: IS1ight---------|Moderate: 
| wetness. i i wetness. 
! 
1 1 1 
SuB------------ === | Severe: |беуеге: | беуеге: 
Summerville ! depth to rock. | depth to rock. | depth to rock. 
1 1 1 
SuE--------------- |беуеге: Severe: Severe: 
Summerville 1 depth to госк,| slope, | depth to rock, 
| slope. ! depth to rock. | slope. 
I t 1 
ТІВ-------------- -!Slight---------|Moderate: IS1ight--------- 
Tilleda ! ! shrink-swell. ! 
| | ! 
Т1С2------------- -|Moderate: IModerate: IModerate: 
Tilleda ! slope. 1 shrink=swell, | slope. 
| | slope. | 
1 1 1 
1 1 | 
| | | 
WaA------- --------|беуеге: ISevere: iSevere: 
Wainola ! cutbanks сауе,! wetness. | wetness. 
| wetness. ! ! 
4 
1 
dena Severe: | severe: {Severe: 
Waupaca ¦ cutbanks cave,| flooding, ! flooding, 
! ponding, i ponding. ! ponding. 
! ! | 
Wf----------- -----lSevere: 'Severe: |беуете: 
Winterfield ! cutbanks cave,| flooding, | flooding, 
wetness. ! wetness. ! wetness. 
I I 
WrA---------------lSevere: l Severe: | Severe: 
Worcester cutbanks cave, | wetness. | wetness. 
| 
4 
! 


Small 
commercial 
buildings 


Severe: 
wetness. 


Severe: 
wetness. 


Severe: 
wetness. 


(Severe: 

| depth to rock. 
' 

1 

| Severe: 

| slope, 

depth to rock. 


Moderate: 
shrink-swell. 


Severe: 
slope. 


Severe: 
wetness. 


Severe: 
flooding, 
ponding. 


Severe: 
flooding, 
wetness. 


Severe: 
wetness. 


! Local roads 
! and streets 


Severe: 
frost action. 


Severe: 
frost action. 


Severe: 
frost action. 


Moderate: 
frost action. 


‘Severe: 
| depth to rock. 
L| 


| Severe; 
depth to rock, 
| slope. 


Moderate: 
shrink-swell, 
low strength. 


Moderate: 
shrink-swell, 
low strength, 
slope. 


Severe: 
wetness. 


' 

} 

1 

1 

1 

1 

t 

1 

% 

I 

1 

1 

1 

1 

} 

1 

1 

1 

I 

{ 

+ 

і 

! 

1 

| 

| Severe: 
! ponding, 
! flooding, 

| frost action. 
ғ 
1 
' 
1 
' 
1 
I 
1 
+ 
' 
1 
1 
1 
і 
' 
1 
t 


Severe: 
wetness, 
flooding. 


Severe: 
frost action. 


Soil Survey 


1 
| Lawns and 
{ landscaping 


Moderate: 
wetness. 


Moderate: 
wetness, 
droughty. 


Moderate: 
wetness, 
droughty. 


Moderate: 
large stones. 


Severe: 
depth to rock. 


Severe: 


slope, 
depth to rock. 


Moderate: 
large stones. 


Moderate: 
large stones, 
slope. 


Severe: 
wetness. 


Severe: 
ponding, 
flooding. 


Severe: 
wetness, 
flooding. 


Moderate: 
large stones, 
wetness, 
droughty. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 12.--SANITARY FACILITIES 


[Some terms that describe restrictive soil features are defined in the Glossary. 
"slight," "good," and other terms. Absence of an entry indicates that the soil was not rated. 
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See text for definitions of 


The 


information in this table indicates the dominant soil condition but does not eliminate the need for 


onsite investigation] 


t 
! 
! 
| 
Ерв----------------- | Severe: 
1 
! 
I 
[| 
і 


depth їо rock. 


depth to rock, 


depth to rock. 


Severe: 


Moderate: 
slope. 


Severe: 
wetness. 


depth to rock. 


о ® 


vere: 
epth to rock. 


Moderate: 
s 


5 


Торе. 


vere: 


depth to rock. 


Poor: 
depth to rock. 


қ 


oor: 
wetness. 


! I 1 1 
Soil name and | Septic tank | Sewage lagoon | Trench 1 Area | Daily cover 
map symbol {absorption ' areas | sanitary | sanitary { for landfill 
I fields I j___landéill |. landfill | 
| | 
ДаЕ----------------- | Severe: iSevere: Severe: Severe: Poor: 
Alpena | poor filter, | seepage, seepage, seepage, seepage, 
| slope. 1 slope. slope, slope. too sandy, 
| | too sandy. small stones. 
1 I 
ВпА------------- ---- | Severe: | Severe: Severe: Severe; Poor: 
Bonduel | depth to rock, | depth to rock, depth to rock, depth to rock, depth to rock, 
i wetness. ! wetness. wetness. wetness. wetness. 
' 1 
Вз------------------|бетеге: 1беуеге: беуеге: Severe: Poor: 
Brevort | ponding, | seepage, ponding. seepage, ponding. 
| percs slowly, |! ponding. ponding. 
i poor filter. ! 
1 ! 
Со----------- === | Severe: Severe: Severe: Severe: Poor: 
Cormant | ponding, ¦ seepage, seepage, seepage, seepage, 
| poor filter. | ponding. ponding, ponding. too sandy, 
! | too sandy. ponding. 
' 
1 1 
Е5------------------ ISevere: iSevere: Severe: Severe: Poor: 
Ensley | ponding. | seepage, seepage, seepage, ponding. 
| ponding. ponding. ponding. 
} 
severe: Severe: Severe: Poor: 
Fairport depth to rock, | 
percs slowly. ! 
1 
FpC----------------- ISevere: ISevere: 
Fairport | depth to rock, | 
! percs slowly. ! slope. 

1 I 
ЕвВ-----------------|беуеге: IModerate: 
Fence | percs slowly. ! slope. 

1 
1 I 
Ғ5С----------------- ISevere: ISevere: 
Fence ' percs slowly. ! slope. 
' 4 
І5А----------------- Severe: Severe: 
Tosco | wetness. { seepage, 
i ! wetness. 
% 
' i 
КаВ-----------------1|15119һЕ----------- ISevere: 
Kennan ! ! зеераде. 
| | 
KaC---------- -------lModerate: 1бечеге: 
Кеппап | Slope. | зеераде, 
| | slope. 
| | 
! | 
KaD~~~-----~-----~-- ISevere: |Severe: 
Kennan | slope. | seepage, 
| ! slope, 
1 1 
КеВ----------------- {Slight-------- ---|беуеге: 
Keweenaw | seepage。 
| 
1 


Severe: 


1 
4 
1 
I 
I 
I 
1 
1 
1 
I 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
V 
' 
' 
1 
1 
1 
1 
4 
1 
1 
ф 
1 
t 
4 
4 
1 
1 
1 
t 
1 
L| 
' 
1 
1 
I 
I 
+ 
1 
t 
| 
П 
П 
I 
I 
I 
1 
| 
| depth to rock. 
I 
I 
I 
1 
1 
1 
1 
+ 
1 
I 
I 
I 
! 
1 
1 
1 
1 
1 
Ї 
1 
4 
1 
+ 
' 
! seepage. 
' 
t 
4 
1 
1 
1 
і 
' 
1 
' 
' 
' 
[| 
U 
у 
% 
П 
I 
1 
t 
y 
I 
1 
1 
1 
I 
1 
+ 
р 


Slight----------- 


= 
то 


e 
seepage, 
ч 


etness. 


derate: 
lope. 


Fair: 
larqe stones, 
thln layer. 


Fair: 

large stones, 
slope, 

thin layer. 


ns 
- о 
он 
ве 
® 
+ 


зеераде, 
small stones. 


"9 
° 
о 
n 
. 
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5011 name an 


КеСс------------ 
Keweenaw 


Кер---------- ------- 


Keweenaw 


ҚуВ------------ 
Kiva 


Lx------------- 


Loxley 


МсВ------------ 
Мапсе1опа 


Мапсе1опа 


МпВ------------ 
Мепаһда 


МПС----------------- 


Мепапда 


Menominee 


a 


TABLE 12.--SANITARY FACILITIES--Continued 


Septic tank 
absorption 


Moderate: 
slope. 


Severe: 
slope. 


Severe*: 
poor filter. 


Severe*: 
poor filter. 


Severe: 
poor filter, 
slope. 


Severe: 
ponding, 
percs slowly. 


Severe*: 
poor filter. 


Severe*: 
poor filter. 


Severe*: 
poor filter. 


Severe*: 
poor filter. 


Severe: 
poor filter, 
slope. 


Slight---------- 


Moderate: 
Slope. 


Severe: 
slope. 


See footnotes at end of table. 


Sewage lagoon 
areas 


vere: 
eepage, 
lope. 


лос 


Severe: 
seepage, 
slope. 


Severe: 
seepage. 


vere: 
еераде, 
Торе. 


пас 


Severe: 
seepage, 
slope. 


Severe: 
seepage, 
excess humus, 
ponding. 


Severe: 
s 


vere: 
eepagey 
lope. 


поп 


Severe: 
seepage. 


vere: 
eepage, 
Торе. 


тлф 


Severe: 
веераде, 
Е; 


| 
I Trench 
! sanitary 


Severe: 
seepage, 
too sandy. 


vere: 
eepage, 
oo sandy. 


æn D 


Severe: 
seepage, 
slope, 
too sandy. 


Severe: 
seepage, 
ponding, 
excess humus. 


seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
slope, 
too sandy. 


vere: 
oo sandy, 
lope. 


о cto 


1 
' 
' 
i 
t 
' 
' 
1 
' 
' 
1 
1 
Ї 
і 
' 
1 
1 
J 
' 
1 
I 
1 
I 
1 
П 
( 
1 
上 
1 
! 
! 
+ 
1 
% 
1 
1 
1 
% 
Ц 
1 
П 
I 
1 
1 
1 
1 
1 
П] 
1 
1 
4 
1 
' 
' 
' 
Ц 
' 
ISevere: 
1 
1 
1 
' 
1 
I 
1 
1 
1 
1 
1 
1 
1 
} 
і 
I 
+ 
' 
1 
1 
! 
l 
һ 
1 
| 
1 
i 
+ 
1 
у 
+ 
1 
[| 
' 
t 
' 
f 
1 
1 
[| 
+ 
' 
1 
I 
' 
I 
' 
1 
' 
1 
1 
| 
1 
1 
1 
1 
t 
1 
1 
| 
І 
1 
1 
1 


1 
! Атеа 
! sanitary 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


Severe: 
зеераде. 


Severe: 
seepage, 
slope. 


Severe: 
seepage, 
ponding. 


! 
1 
1 
1 
l 
1 
1 
I 
1 
і 
1 
І 
1 
+ 
+ 
і 
} 
1 
1 
I 
l 
f 
| 
1 
1 
' 
1 
1 
' 
' 
' 
' 
1 
1 
I 
' 
1 
1 
1 
' 
' 
1 
I 
' 
1 
' 
' 
1 
1 
1 
4 
1 
I 
I 
I 
! 
| 
+ 
і 
ISevere: 
! зеераде. 
1 
1 
| 
t 
| 
1 
1 
4 
1 
4 
1 
' 
' 
t 
I 
1 
1 
t 
' 
4 
' 
' 
' 
' 
' 
' 
! 
1 
i 
i 
1 
I 
1 
1 
+ 
1 
1 
1 
1 
1 
I 
! 
1 
І 
% 
1 
і 
1 
1 
1 
' 
1 
I 
% 
+ 
4 
1 
1 
1 
' 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


Severe: 
seepage, 
slope. 


Soil Survey 


Í Daily cover 
| for landf1ll 


Poor: 
seepage, 
small stones. 


Poor: 

seepage, 
small stones, 
slope. 


Poor: 

seepage, 

too sandy, 
small stones. 


Poor: 

seepage, 

too sandy, 
small stones. 


Poor: 
seepage, 
too sandy, 
small stones. 


Poor: 

ponding, 
excess humus, 
too acid. 


| 

! 

1 

} 

I 

1 

1 

І 

' 

1 

' 

t 

1 

' 

' 

' 

' 

1 

t 

) 

4 

+ 

' 

1 

1 

' 

! 

1 

1 

1 

1 

1 

1 

+ 

I 

1 

1 

I 

I 

1 

i 

1 

1 

і 

| 

| 

1 

1 

' 

| 

[| 

1 

1 

И 

1 

1 

| 

1 

I 

| Poor: 

| seepage, 
1 too sandy, 

| small stones. 
I 
' 
I 
' 
1 
1 
} 
1 
1 
1 
П 
1 
' 
! 
1 
1 
1 
I 
| 
1 
1 
| 
I 
' 
! 
1 
і 
! 
1 
1 
| 
I 
1 
1 
' 
Ц 
t 
1 
1 
' 
' 
1 
у 
' 
1 
' 
1 
| 
[| 
' 
1 
1 
1 
1 
' 
I 
1 
1 


Роог: 

веераде, 

too sandy, 
small stones. 


Poor: 
seepage, 
too sandy. 


Poor: 
seepaqe, 
too sandy. 


Poor: 
seepage, 
too sandy, 
slope. 


Poor: 
too sandy. 


Poor: 
too sandy. 


Poor: 
too sandy, 
slope. 
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TABLE 12.--SANITARY FACILITIES--Continued 


I 4 1 ' 
Soil name and | Septic tank | Sewage lagoon | Trench | Area | Daily cover 
map symbol | absorption H areas ! sanitary | sanitary | for landfill 
| fields | | landfill | landfill | 
1 П 1 1 ' 
i | | | i 
Ми------------------ į Severe: | Severe: severe: !Severe: l Poor: 
Minocqua | ponding, | seepage, I seepage, | seepage, | seepage, 
| poor filter. | ponding. 1 ponding, | ponding. | too sandy, 
! ! | too sandy。 ! | small stones, 
V I 1 + 
' 1 ' ' I 
NeB----------- ------ ISevere: IModerate: IModerate: IS1ight----------- IFair: 
Nester ! percs slowly. ! slope. ! too clayey. | ! too clayey. 
' 
' 1 { i 1 
OcB----- ------ ------ ISevere*: ISevere: ISevere: ISevere: IPoor; 
Oconto | poor filter. ! seepage. | seepage, | seepage. ! seepage, 
A | | too sandy. | | too sandy, 
i | | ' | small stones, 
1 l t 
I ' 1 + і 
0сС----------------- ISevere*: Severe: i Severe: | Severe: { Poor: 
Oconto | poor filter. | seepage, | seepage, | беераде. | seepage, 
! 1 slope. 1 too sandy. ! | too sandy, 
i i ! | ! small stones. 
1 1 ' 1 
i 1 1 ' і 
Оср----------------- iSevere: ‘Severe: Severe: Severe: Poor: 
Oconto { poor filter, ! seepage, | seepage, | seepage, | seepage, 
| slope. | slope. | slope, ¦ slope. | too sandy, 
i | ! ! too sandy. ! | small stones, 
1 1 1 1 
1 1 ' 1 1 
ОеВ----------------- Moderate: IModerate: ISllght-----------(Slight----------- IFair: 
Onaway | percs slowly. | seepage, ! ! ! large stones. 
| | в1оре. | | | 
| | i i Ң 
OeC2----------------lModerate: l Severe: | Модега е: IModerate: \Fair: 
Onaway | percs slowly, | slope. | slope. | slope. | large stones, 
| slope. | ! | | slope. 
' ' l 
1 + ' 1 1 
OeD2, OeE----------- | Severe: | Severe: Severe: | Severe: | Poor: 
Onaway | slope. ! slope. | slope. | slope. ! slope. 
' 
1 1 ' I 1 
ОпВ----------------- ISevere: ISevere: {5еуеге: |беуеге: ‘Fair: 
Onaway | wetness, ¦ wetness. | wetness. | wetness. | large stones, 
| percs slowly. ! ! | | wetness. 
1 
1 1 + 1 П 
05В--------------- --|Moderate: iSevere: |бемеке: IS1light----------- Fair: 
Onaway | percs slowly. | seepage. | seepage. ! | too clayey, 
| i ! ! ! thin layer. 
1 1 ' 1 
ось | | | | | 
Опамау------------- IModerate: ISevere: IModerate: IModerate: IFair: 
| percs slowly, | slope. | slope. | slope. | large stones, 
| slope. Н ! ! | slope. 
! ' | I ! 
Кіуа-------------- -|Severe*: Severe: !Severe: | Severe: ! Poor: 
| poor filter. 1 seepage, | seepage, | seepage. | seepage, 
| | slope. | too sandy. | | too sandy, 
| || ! | ' small stones. 
V ! 1 1 
1 1 1 1 1 
Мепаһда------------ ISevere*: {Severe: ISevere: ISevere: | Роог: 
| poor filter. 1 зеераде, | seepage, ! seepage. ' seepage, 
| I slope. | too sandy. ! ! too sandy. 
' 
орка: | | | | i 
Опакау------------- Severe: | Severe: Severe: i Severe: i Poor: 
| slope. | slope. ! slope. i slope. i slope. 
I 
' і t 1 


See footnotes at end of table. 
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TABLE 12.--SANITARY FACILITIES--Continued 


Soll name and 


1 
| Septic tank 
map symbol ' 


absorption 


Trench 
sanitary 


' 
Sewage lagoon | 
areas | 

' 


Area 
sanitary 


Soil Survey 


Daily cover 
for landfill 


| fields | ! landfill | landfill 


poor filter. 


OvD**: 
Кіуа--------------- | Severe: 
| poor filter, 
| slope. 
| 
1 
Menahga------------|severe: 
| poor filter, 
| slope. 
i 
i 
PaB----------------- ISevere*: 
Padus | poor filter. 
| 
1 
| 
РаС----------------- ISevere*: 
Padus ' poor filter. 
! 
1 
| 
Рар------- ------- --- | Severe: 
Padus | poor filter, 
! slope. 
! 
РеА----- --------- ---|Severe: 
Pelkie | flooding, 
! wetness, 
| poor filter. 
1 
РКВ--------- -------- ISevere*: 
Pence I poor filter. 
| 
t 
1 
РКС===-====== -------|severex: 
Pence | poor filter. 
| 
1 
| 
PkDe----------------|Severe: 
Pence | poor filter, 
| slope. 
1 
| 
PsD**: | 
Peshekee----------- Severe: 
| depth to rock, 
! slope. 
1 
Rock outcrop. ! 
t 
Pt**, ! 
Pits ! 
RsB------- сина —--!беуеге: 
Rousseau { wetness, 
! 
1 
П 
' 


See footnotes at end of table. 


| | 

| ! 

severe: ! бетеге: Severe: 

| seepage, 1 seepage, | Seepage, 
| slope. ! slope, ! slope. 

| ! too sandy. ! 

Í Severe: | Severe: | Severe: 

| seepage, | seepage, | seepage, 
| slope. | slope, ! slope. 

! | too sandy. ! 

I I 1 

ISevere: (Severe: ‘Severe: 

| seepage. | seepage, | зеераде. 
! | too sandy. ! 

| | | 

ISevere: ISevere: ISevere: 

| seepage, | seepage, | seepage。 
| slope. { too sandy. | 

| | | 

| | | 

{беуеге: ISevere: ISevere: 

| seepage, | seepage, | seepage, 
| slope. | slope, | slope. 

! ! too sandy. | 

1 1 

ISevere: ISevere: ISevere: 

| seepage, | flooding, | flooding, 
| flooding, | seepage, | seepage, 
! wetness. ! wetness. ! wetness. 
1 I i 

ISevere: f Severe: | Зеуеге: 

| зеераде. | зеераде, | seepage. 
| | too sandy. ! 

| | | 

|беџете: ISevere: ISevere: 

| seepaqe, | seepage, | seepage. 
! slope. ! too sandy. i 

| | | 

ISevere: ISevere: ISevere: 

| seepage, seepage, 1 seepage, 
| slope. | slope, | slope. 

| 1 too sandy. | 

| } | 

| | | 

\Severe: |беуеге: | Зеуеге: 

| depth to rock, | depth to rock, | depth to rock, 
| slope. ¦ slope. | slope. 

1 Е | 

| | ! 

| ' | 

| | | 

| | | 

ISevere: ISevere: ISevere: 

| seepage, | seepage, | seepage, 
| wetness. | wetness, | wetness. 
i ! too sandy. ! 

' t 1 


Роог: 

зеераде, 

too sandy, 
small stones. 


Poor: 

seepage, 

too сапду, 
small stones. 


Poor: 

seepage, 

too sandy, 
small stones. 


Poor: 
seepage, 
too sandy. 


Poor: 

seepage, 

too sandy, 
small stones. 


Poor: 

seepage, 

too sandy, 
small stones. 


Poor: 

seepage, 

too sandy, 
small stones. 


Poor: 
depth to rock, 
slope. 


Poor: 
seepage, 
too sandy. 
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TABLE 12.--SANITARY FACILITIES--Continued 


Soil name and 


I 

1 Septlc tank 
map symbol ! 

1 

1 


+ 
1 
I 
absorption ! areas 


1 
Sb**: | 
Saprists. i 
1 
Aquents. ! 
1 
ЁРЫН | 
Seelyeville--------|Severe: Severe: 
| ponding, seepage, 
| subsides. excess humus, 
| ponding. 
I 
Markey------------- iSevere: Severe: 
ponding, seepage, 


1 

1 

| percs slowly, 
| poor filter. 
1 

1 

I 


ponding. 
БЕВ----------------- iSevere*: Severe: 
Shawano | poor filter. seepage. 
! 
S£C------------ -----|Severe*: Severe: 
Shawano | poor filter. seepage, 
| slope. 
| 
БЕр----------------- ISevere: Severe: 
Shawano | poor filter, веераде, 
| 51оре. slope. 
| 
5ҺА------ -----------|Беуеге: беуеге: 
Shiocton ! wetness. wetness. 
| 
50А----------------- ISevere: Severe: 
Solona ! wetness. wetness. 
I 
SpB**: | 
Solona-------------|Severe: Severe: 
! wetness. wetness. 
і 
Onaway------------- iSevere: Severe: 
i wetness, wetness. 
! percs slowly. 
I 
SuB----- -----------. ISevere: Severe: 
Summerville depth to rock. depth to rock, 
large stones. 
SuE-----------------|Severe: Severe: 
Summerville depth to rock, depth to rock, 
slope. slope, 


Tl1B-----------------|Moderate: Moderate: 
Tilleda percs slowly. Seepage, 
slope. 
Т1С2---------------- ı Moderate : Severe: 
Tilleda percs slowly, slope. 
slope. 


See footnotes at end of table. 


Sewage lagoon 


excess humus, 


large stones. 


I 
H Trench 
! sanitary 


Severe: 
seepage, 
ponding. 


Severe: 
seepage, 
ponding, 
too sandy. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


Severe: 
wetness. 


vere: 
etness. 


хо 


уеге: 
etness. 


хо 


Severe: 
depth to rock, 
large stones. 


Severe: 
depth to rock, 
slope, 
large stones. 


Moderate: 
too clayey. 


derate: 
lope, 
oo clayey. 


соло 


Severe: 
seepage, 
р 


vere: 
eepage, 
lope. 


nu 全 


Severe: 
wetness. 


wetness. 


фо 
2 


уеге: 
etness. 


= 


Severe: 
wetness. 


Severe: 


depth to rock. 


Moderate: 
slope. 


4 
1 
1 
1 
1 
' 
1 
! 
1 
1 
I 
1 
р 
1 
1 
1 
I 
I 
1 
| 
1 
I 
1 
1 
1 
1 
1 
[| 
I 
1 
1 
1 
I 
I 
1 
1 
1 
1 
1 
П 
t 
1 
I 
I 
I 
I 
1 
1 
| 
1 
1 
1 
l 
I 
1 
1 
1 
1 
' 
1 
1 
1 
1 
I 
I 
1 
| Severe: 
' 
4 
i 
I 
I 
I 
у 
1 
1 
1 
! 
Ц 
+ 
1 
V 
1 
1 
1 
1 
1 
1 
1 
П 
4 
t 
1 
' 
1 
1 
1 
1 
1 
1 
1 
1 
i 
' 
4 
V 
' 
' 
1 
' 
' 
' 
1 
1 
1 
[| 
1 
% 
i 
à 
' 
1 
4 


rock, 


153 


I 
| Daily cover 
| for landfill 


Poor: 
ponding, 
excess humus. 


Poor: 
seepage, 
too sandy, 
ponding. 


Poor: 
seepage, 
too sandy. 


Poor: 
seepage, 
too sandy. 


I 

' 

4 

' 

4 

[| 

1 

L| 

' 

' 

' 

' 

' 

V 

' 

1 

1 

I 

I 

t 

t 

1 

i 

I 

у 

1 

1 

1 

1 

1 

1 

1 

1 

I 

1 

I 

| 

' 

U 

1 

1 

t 

1 

[| 

I 

V 

! 

1 

1 

I 
Poor: 
I seepage, 
| too sandy, 
| slope. 
1 
І 
Ц 
! 
I 
1 
і 
1 
1 
1 
$ 
1 
1 
1 
1 
1 
! 
1 
1 
t 
I 
1 
' 
1 
1 
Ц 
I 
+ 
1 
і 
! 
1 
1 
l 
1 
1 
! 
I 
! 
I 
1 
1 
| 
і 
1 
| 
1 
1 
1 
| 
I 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
I 
I 
1 
1 
l 
I 
! 


Роог: 
wetness. 


Poor: 
wetness. 


Poor: 


etness. 


жо 


Fair: 
large stones, 
wetness. 


Poor: 
depth to rock, 
large stones. 


or: 
epth to rock, 
arge stones, 
lope. 


Fair: 
too clayey, 
small stones. 


и en o 


ir: 
oo clayey, 


lope, 
mall stones. 


ии то 
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TABLE 12.--SANITARY FACILITIES--Continued 


1 
Soil name and ! 
1 


пар symbol absorption 


Septic tank 


! Sewage lagoon 
| areas 
1 


Soil Survey 


| Daily cover 
! for landfill 


| fields | | | 


wetness, 
poor filter. 


Wainola 


| 
Ї 
1 
1 
1 
' 
Wd------------------|Severe: 
Waupaca | flooding, 
| ponding, 
| percs slowly. 
' 
КЕс?ебе-е--с--------- ISevere: 
Winterfield | £looding, 
| wetness, 
! poor filter. 
П 
WrA----------------- Severe: 
Worcester | wetness, 


vere: 
eepage, 
etness. 


zuo 


Severe: 
flooding, 
P 


looding, 
wetness. 


vere: 
eepage, 
etness. 


=um 


! Trench ! Area 
| sanitary | sanitary 
| landfill | landfill 
| | 
iSevere: | severe: 
| seepage, | seepage, 
| wetness, | wetness. 
| too sandy. 1 
} 1 
| Severe: Severe: 
| flooding, | flooding, 
| ponding, 1 ponding. 
! too sandy, ! 

1 
|severe: ISevere: 
| flooding, | flooding, 
| seepage, | seepage, 
! wetness. ! wetness. 
і ' 
iSevere: Severe: 
¦ seepage, | seepage, 
| wetness, | wetness. 
i too sandy. ! 


* The poor filtering capacity can result in the pollution of ground water. 
** See description of the map unit for composition and behavior characteristics of the map unit. 


Poor: 
too sandy, 
wetness. 


Poor: 
ponding. 


Poor: 
seepage, 
too sandy, 
wetness. 


Poor: 

seepage, 

too sandy, 
small stones. 


Oconto County, Wisconsin 


[Some terms that describe restrictive soil features are defined in the Glossary. 


"good," "fair," and other terms. Absence of an entry indicates that the soil was not rated. 


TABLE 13.--CONSTRUCTION MATERIALS 
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See text for definitions of 


The 


information in this table indicates the dominant soil condition but does not eliminate the need for 
onsite investigation] 


5011 name апа 
map symbol 


ВпА------------------- 


Bonduel 


Brevort 


Co-------------------- 


Cormant 


FpB, ЕрС--- 
Fairport 


Kennan 


KeB, KeC 
Keweenaw 


Keweenaw 


KvB, KvC 
Kiva 


Roadfill 


Poor: 
wetness. 


I 
IPoor: 
wetness. 


Poor: 
wetness. 


depth to rock, 
low strength. 


Fair: 
wetness. 


Improbable: 
excess fines. 


Improbable: 

excess fines. 
Probable----- ns... 
Improbable: 


excess fines. 


probable: 
xcess fines. 


он 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Probable 


Probable------------- 


Probable---------- --- 


Gravel 


{Probable 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
too sandy. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Probable------------- 


Probable 


Probable------------- 


Probable 


Probable------------- 


Торзо11 


Роог: 
small stones, 
area reclaim, 
s 

Fair: 

depth to rock, 
small stones, 
thin layer. 


Poor: 
wetness. 


Poor: 
too sandy, 
wetness. 


Poor: 

small stones, 
wetness. 
Poor: 

small stones. 


Good. 


Poor: 
large stones, 
area reclaim. 
IPoor: 


large stones, 
area reclaim, 
slope. 


Poor: 
small stones, 
area reclaim. 


| Poor: 

small stones, 
area reclaim, 
slope. 


Poor: 
mall stones, 


1 
I 
I 
1 
1 
і 
I 
1 
1 
1 
is 

| area reclaim. 
V 

' 
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TABLE 13.--CONSTRUCTION MATERIALS--Continued 


Soil name and Roadfill Sand Gravel 


map symbol 


wetness. excess fines. excess fines. rea reclaim, 


Onaway a 
large stones. 


1 I 
! I 1 
1 t 
Кур-------------- ----- Poor: | Probable------------- | Probable------ -------lPoor: 

Kiva | slope. | | | small stones, 
| ! ! ! area reclaim, 
| | | | slope. 

! ! ! | 
их=-=-----==------------|Роог: |Improbable: | Improbable: Poor: 

Loxley | wetness, | excess fines. ¦ excess fines. 1 excess humus, 
! low strength. | | | wetness, 
| | ! ! too acid. 

1 1 1 1 
MCB, МсС------------ --!боой----------------- I Probable------------ ~ IProbable-------------lPoor: 

Mancelona | I | | small stones, 
! ! ! ! area reclaim。 
I ' 1 

МаВ, МпС-------------- 1|600й------ -----------|РгораҺ1е------------- | Improbable: Poor: 

Menahga i i | too sandy. ! too sandy. 

1 1 
I 1 1 f 
MnD-------------------|Poor: | Probable-------------!Improbable: Poor: 

Menahga | slope. | { too sandy, | slope, 

! ! ! | too sandy. 
1 ' 1 
MOB, МоС-------------- 1600й------- ---------- | Improbable: i Improbable: | Poor: 

Menominee ! | thin layer. ! excess flnes. | thin layer. 

' 1 + 1 
MoD-------------- -----lFair: | Improbable: i Improbable: I Poor: 

Menominee ! slope. i thin layer, ! excess fines. ! thin layer. 

1 1 
Ми----------- --------- | Poor: |Ргорар1е------------- Probable------- ------ | poor: 

Minocqua | wetness. | | | small stones, 
! ! | | area reclaim. 
I I ' | 

МеВ------------------- |Роог: | Improbable: | Improbable: | Poor: 

Nester ! low strength. ! excess fines, | excess fines, I thin layer. 
I 1 1 

OCB, OcC--------------1Good-------- --------- | Probable-------------|Probable------------- Poor: 

Oconto | | | | small stones, 

! ! | ! area reclaim, 
1 1 1 
(о nen Ганг: |Probable------------- | Probable------------- (Poor: 

Oconto | slope. | | | small stones, 
| | | | area reclaim, 
| | i | slope. 

i | | | 
ОеВ, OeC2------------- |боой----------------- Improbable: i Improbable: | Poor: 

Опамау Н | excess fines. | excess fines. | area reclaim, 
| ! ! | large stones. 
1 1 + 1 

0е02----------- ------- IFair: | Improbable: | Improbable: | Роог: 

Onaway | slope. | excess fines. | excess fines. | area reclaim, 
! ! | | large stones, 
| | | | slope. 

і ' 1 
OeE---------- =. | POOL: | Improbable: i Improbable: l Poor: 

Onaway | slope. | excess fines. | excess fines. | area reclaim, 
! | 1 t large stones, 
I | | i slope. 
| | | | 

ОшВ------------------- Pair: | Improbable: | Improbable: | Poor: 
1 
| | ! ! 
і t ' 1 
! 1 ! ' 
1 I 1 ! 
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TABLE 13.--CONSTRUCTION MATERIALS--Continued 


Rock outcrop. 


1 ' 1 1 
Soil name and | Roadfi11 } Sana I бкаме1 | Торво11 
шар symbol | 1 ! | 
| ' 
1 1 t ' 
| ! ' i 
05В---------------- ---iGood-----------------|Probable-------------Probable-------------!Poor: 

Onaway ! ! ! | large stones, 

! | ! ! area reclain, 
OvC*: | ! ! ! 

Onaway--------------- 1600й----------------- | Improbable: | Improbable: | Poor: 
| | excess fines. | excess flnes。 | area reclaim, 
! ! ! ! large stones. 
i ' ' ' 

Кіуа----------------- "боо4----------------- | Probable------------- ! Probable------------- Poor: 
| ! | | small stones, 
i ! ! ! area reclaim. 
1 ' ' 1 

Мепаһда--------------|боой-----------------!РгоБаҺ1е-------------!Ішрговаһ1е: !Роог: 

! | | too sandy. I too sandy. 
! i 1 1 
OvD*: bo | | ' 

Опамау--------------- | Poor: | Improbable: i Improbable: | Poor: 
| slope. | excess fines. | excess fines. | area reclaim, 
! ! | ! large stones, 
i i i 1 slope. 
| | | i 

Кіуа-----------------!Роог: IProbable------------- |Probable------------- |Роог: 
| slope. | ! | small stones, 
| ! ! | area reclain, 
Н | slope. 
| | i ' 

Мепаһда-------------- i Poor: | Ргорарте------------- | Improbable: i Poor: 
| slope. l | too sandy. | slope, 
| i р 1 too sandy. 
| | | ' 

РаВ, РаС-------------- |боой----------------- | Probable------------- | Probable------------- |Poor: 

Padus ! ! | | small stones, 
! ! ! | area reclaim. 
1 1 1 

Рар------------------- 1: Роог: | Probable------------- | Probable------------- | Poor : 

Padus | slope. | | I small stones, 
| | | | area reclaim, 
| | | p 
! 1 J I 

PeA-------------------lFair: IProbable------------- | Improbable: !Роог: 

Pelkie | wetness. ! ! too sandy. | too sandy. 
1 1 1 ' 

РКВ, РКС-------------- 1600й------------ -----|Probable------------- i Probable------------- iPoor: 

Pence | ! ! | small stones, 
! ! ! ! area reclalm. 
І I ' I 

PkD-------------------|Poor: |Probable-------------|Probable------------- i Poor: 

Pence | slope. | | | small stones, 
| i | I area reclaim, 
| 1 i | slope. 

1 i ' 1 
1 1 ! ! 
PsD*: | | | | 
РезһеКее------------- ГРоог: | Improbable: | Improbable: | Poor: 
depth to rock. I excess fines. | excess fines. ! depth to rock, 
| | | small stones, 
! ! ! slope. 
1 I 1 
| | | 
1 I i 
i 1 1 


See footnote at end of table. 
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TABLE 13.--CONSTRUCTION MATERIALS--Continued 


Soil name and Roadfill 


map symbol 


4 

Sand i Gravel Topsoil 
1 
' 


1 1 I I 
' ' ' 1 
[| 1 1 ! 
Pt*. i | | | 
Pits i i | i 
| | | | 
RsB------------------- Fair: 1Probable-------~~---- | Improbable: | Poor: 
Rousseau ! wetness. ! ! too sandy. ! too sandy. 
1 1 1 1 
брж; | | I | 
Saprists. ! ! ! ! 
I I 1 1 
Aquents. | | | i 
i | | Н 
Sax: | | | i 
Seelyeville-------- == | Poor: | Improbable: i Improbable: | Poor: 
| wetness, | excess humus. | excess humus. | excess humus, 
! low strength. ! ! | wetness 。 
I 
I ' I | 
Markey---------- T----|Poor: |Probable-------------|Improbable: |Роог: 
| wetness. ! | too sandy. | excess humus, 
| | | | wetness. 
1 | 1 | 
SEB, 5#С-------------- 1Good-----------------|probable ------------- ! Improbable: Poor: 
Shawano ! | | too sandy. 1 too sandy. 
1 
1 | 1 I 
S£D--------------- ----|Fair: | Probable-------------iImprobable: | Роог: 
Shawano | slope, | 1 too sandy. | too sandy, 
| | | | slope. 
| | | i 
ShA-------------------|Fair: | Inprobable: | Improbable: l Fair: 
Shiocton ! wetness. ! excess fines. ! excess fines. I thin layer. 
t I ' 
50А------------------- | Разг: | Improbable: | Improbable: Poor: 
Solona ! wetness. i excess fines. ! excess fines. i small stones. 
SpB*: I I ! i 
Solona---------------|Fair: | Improbable: | Improbable: Í Poor: 
| wetness. ! excess flnes. ! excess fines. i small stones. 
Ц 
1 1 1 t 
Опамау--------------- Fair: } Improbable: | Improbable: | Poor: 
| wetness. | excess fines. | excess fines. { area reclaim, 
! ! | | large stones. 
| | ! | 
SuB--------- ----------!Роог: | Improbable: | Improbable: | Poor: 
Summerville ! depth to rock. | excess fines. | excess fines. ! depth to rock, 
i ! i ! large stones. 
[| 
t I ' ' 
SyuE------------------ -|Poor: i Improbable: | Improbable: f Poor: 
Summerville | depth to rock, | excess fines. | excess fines. 1 depth to rock, 
| slope. | | | large stones, 
| i | ! slope. 
| | ! | 
ТІВ, T1C2------------- IPoor: | Improbable: i Improbable: IPoor: 
Tilleda | low strength. ! excess fines. | excess fines. ! small stones, 
1 
4 1 I I 
WaA-------- -----2------lPoor: | Improbable: | Improbable: ГРоог: 
Wainola ! wetness. | excess fines. ! excess fines. ! wetness. 
I| і 1 1 
Wd-------------------- | Poor: | Improbable: | Improbable: 1Роог: 
Waupaca | wetness. | excess fines. | excess fines. | thin layer, 
! | | wetness. 
' ' 
1 ' 1 


See footnote at end of table. 
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TABLE 13.--CONSTRUCTION MATERIALS--Continued 


1 I 1 
Soil name and | Roadfill ! Sand ! Gravel | Topsoil 
map symbol ! 1 i ! 
' 1 ' 1 
1 1 і + 
I 1 1 [| 
Wf------ mm... Їроог: | probable —— € Improbable: | Poor: 
Winterfield ! wetness. ! | too sandy. ! wetness. 
1 
1 1 I I 
ИгА------------------- \Fair: IProbable=------ ------!РтоваҺ1е------------- IPoor: 
! || | Small stones, 
1 
I 1 
' 


Worcester ! wetness. I 
| | area reclaim. 
[| 1 

1 


€— s 55 =. 3 иш > اا‎ саса сас. пара + ele 


х See description of the пар unit for composition and behavior characteristics of the map unit. 
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TABLE 14.--WATER MANAGEMENT 


(боле terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," and "severe." Absence of ап entry indicates that the soil was not evaluated. The 
information in this table indicates the dominant soil condition but does not eliminate the need for onsite 


investigation] 
T Limitations for-- T Features affecling-- 
Soil name and | оп H ankments, | | Terraces 
map symbol ! reservoir | dikes, and | Drainage | Irrlgation ! and | Grassed 
| areas | levees | | diversions | waterways 
' ' 1 1 | t 
' ' | | | 1 
ДаЕ-------- wh |severe: Í Severe: еер to water jDroughty, iSlope, Islope, 
Alpena | seepage, | seepage. | | slope. | too sandy. | ároughty. 
I ' ' ' I + 
| Slope. ' | ' р | 
| I | P | | 
ВпА----------- ----|Moderate: Severe: IDepth to rock, jWetness, {Depth to rock, |Wetness, 
Bonduel | seepage, | thin layer, | frost action. | depth to rock.| wetness. | depth to rock. 
! depth to rock, | wetness. ! i ! ! 
! 1 І ! 
Вв---------------- ISevere: Severe: IPonding, IPonding, IErodes easily, IWetness, 
Brevort | seepage. | piping, ! frost action. | droughty, | ponding, | erodes easily, 
| ! ponding. ! i fast intake. i soil blowing. | droughty. 
t 
1 1 1 1 ' ' 
Со---------------- (Severe: ISevere: {Ponding, IPonding, IPonding, IWetness, 
Cormant | seepage. | seepage, | cutbanks сауе.! droughty, | too sandy, | droughty. 
| | piping, i ! fast intake. | soil blowing. | 
! ! ponding. | ! | | 
1 р 1 1 
Es----------------|Severe: \Severe: iPonding, ! Ponding--------|Ponding-------- IWetness. 
Ensley | seepage. | piping, ! frost action. | | | 
i | ponding. ! | | | 
| | | | | | 
ЕрВ-------------- - | Модегаке: iSevere: ‘Deep to water Slope, Depth to rock, |Екоде5 easily, 
Fairport | seepage, ! thin layer. | 1 soil blowing, | erodes easily.| depth to rock. 
| depth to rock, } | | depth to rock. | | 
| slope. | | | | | 
| | | | | | 
FpC---------- -----|беуеге: |Severe: iDeep to water ig Slope, 1610ре, Slope, 
Fairport | slope. ! thin layer. | ! soil blowing, | depth to rock,| erodes easily, 
| ! ! ! depth to rock. | erodes easily.| depth to rock. 
1 
1 I + 
FsB---------------IModerate: iSevere: Їреер to water Slope, | Erodes easily, jErodes easily. 
Fence | slope. | piping. | 1 soil blowing, | soil blowing. ! 
| | | E erodes easily.| 1 
| I 1 ' 
FsC----- ----------|ветеге: Severe: їреер to water (Slope, Slope, хаш 
Fence | slope. | piping. ! 1 soil blowing, | erodes easily,| erodes easily. 
| | ! ! erodes easily.| soil blowing. | 
1 1 | 1 
І5А----------- ----|беуеге: ISevere: IFrost actlon---I(Wetness, Igetness, iWetness, 
Iosco ! seepage. ! piping, ' ! droughty, ! soil blowing. | droughty. 
| ! wetness. ! ! fast intake, ! ! 
I 
í | 1 1 1 I 
КаВ---------------|Модега(бе: ISevere: IDeep to water IDroughty, ILarge stones, [Large stones, 
Kennan ! seepage, | piping. | 1 soil blowing, | soil blowing. | droughty. 
| slope. 1 | | slope. | | 
| | | | | | 
КаС, Кар------- ---|Severe: iSevere: їреер to water IDroughty, |51оре, Large stones, 
Kennan ¦ slope. | piping. | ! soil blowing, | large stones, | slope, 
| | | | Slope. | soil blowing. ! droughty. 
1 
t 1 1 
КеВ---------- ----- Severe: severe: {Deep to water (Slope, ‘Large stones, Large stones, 
Keweenaw ¦ seepage. | зеераае, Н ! droughty, ! too sandy. ! droughty. 
! | piping. | | fast intake. | ! 
' 
1 1 1 1 1 
Кес, Кер------- ---|Severe: \Severe: ‘Deep to water Slope, Slope, ILarge stones, 
Keweenaw | seepage, | seepage, | | droughty, ! large stones, | slope, 
! piping. | ! fast intake. ! too sandy. ! droughty, 
! 1 ' ' 1 


I 
| slope. 
' 
Џ 
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map symbol 


reservoir 


TABLE 14,--WATER MANAGEMENT--Continued 


dikes, and 


Drainage 


Irrigation 


and 


161 


| atures affecting-- 
on I апкшепт5, i erraces 


1 
i Grassed 


| areas | levees | | I diversions | waterways 


Kiva 


ИсВ--------------- 
Мапсе1опа 


Мапсе1опа 


MnB--------------- 


Menahga 


Menominee 


Ми---------------- 


Minocqua 


Onaway 


OeC2, Оер2, OeE--- 
Onaway 


OmB------------ --- 
Onaway 


seepage, 
slope. 


1 

i 

i 

I 

1 

1 
(Severe: 
! seepage. 
1 

' 

' 

' 


зеераде, 
slope. 


' 

1 

1 

' 

U 

| Зеуеге: 
| зеераде. 
i 


15еуеге: 
seepage, 


slope. 


у 

1 

i 

Ї 

1 

4 
iSevere: 
! seepage. 
! 

1 


И 

| Зеуеге: 
seepage, 
slope. 


1 

1 

1 

1 

І 

1 
ISevere: 
! seepage. 
П 

1 

1 

t 


Moderate: 
slope. 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


Moderate: 
| seepage, 
! slope. 

l 

ISevere: 

I slope. 

! 
Moderate: 
slope. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
excess humus, 
ponding. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage, 
piping. 


Severe: 
seepage, 
piping. 


Severe: 
piping. 


1% 


еуеге: 
piping. 


Severe: 
seepage, 
piping, 
ponding. 


Moderate: 
piping. 


Severe: 
seepage, 
piping. 

Severe: 
seepage, 
piping. 

Severe: 
piping. 


Severe: 
piping. 


Severe: 


Deep to water 


Deep to water 


Ponding, 
subsides, 
frost action. 


Deep to water 
Deep to water 
Deep to water 
Deep to water 
Deep to water 
Deep to water 


Ponding, 
frost action. 


Deep to water 


Deep to water 
Deep to water 
Deep to water 


Deep to water 


Slope, 
droughty. 


Slope, 
droughty. 


Ponding, 
too acid. 


Droughty, 
fast intake, 
soil blowing. 


Droughty, 
fast intake, 
soil blowing. 


fast intake, 
5011 blowing. 


Droughty, 
fast intake, 
soil blowing. 


Droughty , 
fast intake, 
soil blowing. 


Dr 
fast intake, 
soil blowing. 


011 blowing. 


' 
1 
1 
1 
1 
1 
' 
1 
1 
1 
1 
1 
' 
' 
' 
' 
' 
1 
+ 
1 
| 
| 
1 
' 
I 
1 
! 
| 
1 
1 
! 
! 
! 
П 
! 
1 
I 
I 
! 
iDroughty, 
1 
1 
1 
1 
1 
' 
1 
t 
i 
1 
I 
1 
i 
H 
1 
1 
1 
1 
1 
1 
1 
1 
і 
| 
t 
I 
1 
1 
1 
1 
1 
I 
I 
| 
| 
I 
' 
1 
|510ре---------- 
I 
' 
1 
1 


Slope, 
droughty, 
soil blowing. 


Slope, 
sol1 blowing. 


<= 一 一 一 一 一 一 一 一 一 一 
шы 


18011 blowing, 
| wetness, 

р slope. 
! 


Large stones, 
too sandy. 


Slope, 
large stones, 
too sandy. 


Not пеедей----- 


Too sandy, 
soil blowing. 


Slope, 
too sandy, 
soil blowing. 


Too sandy, 
soil blowing. 


Slope, 
too sandy, 
soil blowing. 


Too sandy, 
soil blowing. 


1 
too sandy, 
soil blowing. 


Erodes easily, 


ponding, 
too sandy. 


Favorable------ 


Too sandy, 
Soil blowing. 


u 
ы 
° 
9 
` 


too sandy, 
5011 blowing. 


Large stones, 
5011 blowing. 


Slope, 
large stones, 
soll blowing. 


Large stones, 
wetness. 


Large stones, 
droughty. 


Large stones, 


slope, 


| 
| 
| 
1 
1 
1 
1 
J 
t 
t 
| 
| droughty. 


INot needed. 


Droughty. 


Slope, 
droughty. 


Droughty. 


Slope, 
Groughty. 


Droughty. 


Slope, 
droughty. 


Wetness, 
erodes easily, 
droughty. 


Favorable. 


Droughty. 


Slope, 
droughty. 


Large stones. 


Large stones, 
slope. 


Large stones. 
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map symbol 


05В----- ---------- Severe: 
Onaway ¦ seepage. 
I 
| 
ОУСК, OvD*: | 
Опанау-------- =-=- | Severe: 
! slope. 
! 
Кіуа----- -------- ISevere: 
| зеераде, 
! slope. 
1 
Menahga----------|Severe: 
| seepage, 
| 51оре. 
I 
РаВ-------------- - (Severe: 
Padus | seepage. 
| 
Рас, PaD---------- ISevere: 
Padus | seepage, 
! slope. 
і 
РеА---------- -----|беуеге: 
Реікіе ! зеераде. 
| 
РКВ------- ---“----!беуеге: 
Репсе | seepage. 
| 
PKC, PkD---------- Severe: 
Pence ¦ seepage, 
| slope. 
PsD*: ! 
Peshekee---------,Severe: 
| depth to 
! slope. 
I 
Rock outcrop. ! 
( 
ра, | 
Pits | 
1 
ЕзВ--------- ------|5еуеге: 
Rousseau 1 seepage. 
! 
1 
брк: | 
Saprists. ! 
1 
Aquents. ! 
54%; | 
Seelyeville------iSevere: 
! seepage. 
1 
4 


rock, 


See footnote at end of table. 


TABLE 14.--WATER MANAGEMENT--Continued 


I mitations for-- eatures affecting-- 
5011 name and | Ропа Т Embankments Н T Terraces 

H , 

! 


Severe: 
piping. 


Severe: 
piping. 


Severe: 
seepage, 


Severe: 
seepage, 
piping. 


Severe: 
seepage, 
piping. 


Severe: 
seepage, 
piping. 


Severe: 
seepage, 
piping. 


Severe: 
piping. 


Severe: 
seepage, 
piping. 


Severe: 
excess humus, 
ponding. 


water 


Deep to water 


Deep to water 
Deep to water 
Deep to water 
Deep to water 
Flooding, 
cutbanks cave. 


Deep to water 


Deep to water 


Deep to water 


Slope, 
cutbanks cave. 


Ponding, 
subsides. 


Soil blowing, 
rooting depth, 
s 


1 
t 
П 
I 
I 
! 
ISlope, 

soil blowing. 


+ 
1 
I 
I 
і 
| 
151оре, 
| droughty. 
| 
IDroughty, 
| fast intake, 
| soil blowing. 
1 
}Slope, 
droughty, 
soil blowing. 


Slope, 
droughty, 
soil blowing. 


Wetness, 
droughty. 


Droughty, 
soil blowing, 
slope. 


' 

' 

1 

i 

' 

1 

1 

I 

1 

' 

) 

1 

1 

I 

1 

I 

1 

1 

I 

1 

і 

I 

í 

і 

1 

1 

1 

i 

i 

IDroughty, 
! soil blowing, 
| Боре. 

! 

| 

Slope, 

| droughty, 
! soiíl blowing. 
' 
' 
' 
1 
1 
1 
1 
1 
4 
| 
[| 
[| 
' 
1 
上 
1 
' 
[| 
' 
' 
[| 
I 
I 
[| 
1 
і 
I 
I 
! 
1 
| 
| 
I 
1 
' 
1 
1 
I 


Slope, 
wetness, 
droughty. 


Ponding, 
5011 blowing. 


ILarge stones, 


! soil blowing. 


n 
= 
° 
б 
о 
~ 


large stones, 
soil blowing. 


Slope, 
large stones, 
too sandy. 


Slope, 
too sandy, 
soil blowing. 


Too sandy, 
soil blowing. 


Slope, 
too sandy, 
soil blowing. 


Wetness, 
too sandy, 
soil blowing. 


Too sandy, 
soil blowing. 


Slope, 
too sandy, 
soil blowing. 


Slope, 
large stones, 
depth to rock. 


Wetness, 
too sandy, 
soil blowing. 


Ponding, 
soil blowing. 


Soil Survey 


о 
я 
р 
л 
[5] 
Ф 
е 


Large stones, 
rooting depth. 


1 
1 
1 
1 
I 
' 
I 
1 
I 
( 
Large stones, 
¦ slope. 
I 
1 
1 
| 
І 
} 
і 
I 
' 
+ 
Ц 
і 
1 
Ц 


Large stones, 


slope, 
droughty. 


Slope, 
droughty 。 


1 
1 
I 
f 
' 
IDroughty, 

rooting depth. 


Slope, 
droughty, 
rooting depth. 


Droughty. 
Droughty. 


Slope, 
droughty. 


I 

1 

I 

1 

' 

' 

H 

$ 

1 

1 

1 

' 

' 

| 

' 

1 

1 

t 

' 

' 

' 

1 

1 

1 

1 

1 

I 

| 

1 

' 

1 

I 

1 

1 

! 

1 

| 

| 

ILarge stones, 

| slope, 

! erodes easily. 
i 
1 
1 
I 
Ї 
I 
1 
1 
4 
| 
1 
1 
1 
1 
' 
! 
[| 
1 
1 
I 
' 
1 
1 
4 
1 
I 
1 
í 
I 
I 
I 
1 
[| 
{ 
1 
1 
І 
' 


Droughty. 


Wetness. 
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dikes, and Drainage 


eatures attecting-- 


1 
! Irrigation 


1 
! and 


163 


' ations for-- | g 
on ankments , erraces 


reservoir 


l 
| Grassed 


| areas | levees | diversions | waterways 


5ЕВ---------------|беуеге: 
5 


Shawano еераде. 
БЕС, SfD---------- ISevere: 
Shawano I Seepage, 
| 51оре. 
+ 
ShA---------------|Moderate: 
Shiocton | seepage. 
| 
5ОА--------------- (Moderate: 
Solona | seepage. 
| 
SpB*: i 
Solona-----------|Moderate: 
| seepage. 
| 
Опанау----------- Moderate: 
| slope. 
| 
| 
SuB-------- -------|беуеге: 
Summerville ! 
1 
| 
SuE--------------- i Severe: 
Summerville | 
| slope. 
1 
1 
T1B---------------lMoüerate: 
Tilleda | зеераде, 
! slope. 
1 
T1C2------ -------- (Severe: 
Tilleda ! slope. 
' 
WaA--------------- Severe: 
Wainola | seepage. 
П 
' 
' 
t 
' I 
Wd----------------|glight--------- 
Waupaca ! 
W£---------------- | Severe: 
Winterfield l seepage. 
' 
1 
| 
WrA----- severe: 
Worcester | seepage. 
! 
П 
| 


а 
Ф 
< 
о 
H 
Ф 


Severe: Ponding, 
зеераде, subsides, 
piping, frost action. 
ponding. 

Severe: Deep to water 
seepage, 
piping. 

Severe: Deep to water 
seepage, 
piping. 

Severe: Frost action, 
piping, cutbanks cave. 
wetness. 

Severe: Frost action--- 
piping, 
wetness. 

Severe: Frost action--- 
piping, 
wetness. 

Severe: Slope---------- 
piping. 

Deep to water 


large stones. 


Deep to water 


depth to госк,! piping, 
| large stones. 


Moderate: Deep to water 
piping. 

Moderate: Deep to water 
piping. 

Severe: Cutbanks cave 
seepage, 
piping, 
wetness. 

Severe: Ponding, 
piping, flooding, 
ponding. frost action. 

Severe: Flooding, 
seepage, cutbanks cave. 
piping, 
wetness. 

Severe: Frost action, 
seepage, cutbanks cave. 
piping, 
wetness. 


Ponding, 
soil blowing. 


Slope, 
droughty, 
fast intake. 


1 

I 

I 

1 

1 

1 

1 

1 

1 

1 

1 

1 

[L| 

1 

у 

F 

I 

l 

1 

t 

t 

| 

iSlope, 

i droughty, 
| fast intake. 
L| 
d 
1 
1 
! 
t 
1 
1 
! 
1 
I 
1 
ф 
1 
4 
1 
' 
I 
' 
I 
1 
t 
I 
I 
1 
і 


Wetness, 
soll blowing. 


Wetness, 
droughty, 
soil blowing. 


Wetness, 
droughty, 
soil blowing. 


ISoil blowing, 
wetness, 
slope. 


Large stones, 
droughty, 
soil blowing. 


Large stones, 


droughty, 
soil blowing. 


оре, 
5011 blowing. 


оре, 
oil blowing. 


а 
a= 


tness, 
roughty, 
ast intake. 


mn ® 


Ponding, 
soil blowing, 
flooding. 


Wetness, 
droughty. 


Wetness, 
droughty. 


Ponding, 
too sandy, 
soil blowing. 


Too sandy, 
soil blowing. 


Slope, 
too sandy, 
soil blowing. 


Erođes easily, 
wetness, 
soil blowing. 


Wetness, 
soil blowing. 


Wetness, 
soil blowing. 


Large stones, 
wetness. 


Large stones, 
depth to rock. 


Slope, 
large stones, 
depth to rock. 


Soil blowing--- 


Slope, 
soil blowing. 


Wetness, 
too sandy, 
5011 blowing. 


Erodes easily, 
ponding, 
soil blowing. 


Wetness, 
too sandy, 
soil blowing. 


Wetness, 
too sandy. 


Wetness. 


Droughty. 


Slope, 
droughty. 


Wetness, 


rodes easily. 


Wetness, 
droughty. 


Wetness, 
droughty. 


Large stones. 


1 

1 

1 

1 

И 

1 

1 

t 

I 

I 

I 

I 

1 

1 

I 

1 

1 

' 

' 

' 

t 

1 

1 

I 

I 

' 

' 

' 

| 

' 

1 

1 

' 

[| 

' 

' 

' 

1 

1 

' 

1 

' 

1 

1 

1 

| 

1 

H 

1 

1 

р 

1 

1 

! 

i 

1 

[| 

1 

+ 

1 

1 

1 

1 

| 

{Large stones, 
! droughty. 

1 

! 

iLarge stones, 
i slope, 

! droughty. 
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Favorable. 


Slope. 


Wetness, 
droughty. 


Wetness, 
erodes easily. 


Wetness, 
droughty. 


Wetness, 
droughty, 
rooting depth. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 15.--ENGINEERING INDEX PROPERTIES 


[The symbol < means less than; > means more than. Absence of an entry indicates that data were not estimated] 


to very fine ! 
sand. ! 
' 


T | H Classification TFrag- H Percentage passing Н Н 
Soll name апа IDepthi USDA texture | T Iments ! sieve number-- {Liquid | Plas- 
map symbol i H | unified | AASHTO |>3 | H | Т | limit | ticity 
Н Н | | linches! 4 | 10 | 40 ! 200 | 1 index 
[m | ! PE] | | ! | МЕ 
1 1 1 1 1 И 1 і І П 
ДаЕ-------- ------! 0-8 {Gravelly sandy !5М, ML,  !A-2-4, | 0-15 150-85 140-85 120-85 | 5-70 | 425 1 МР-7 
Alpena ! ! loam. ! SP-SM, GM! А-4, | | ' | | | i 
| i ' ! A-1, A-3| | | | | || | 
| 8-60!Stratified very ISP, ا‎ | 0-15 135-60 125-50 110-35 | 0-10 | = | NP 
| | gravelly sand toj GP, би | | | | | i ! Е 
[.. ан; | | d MEUM | 
) 1 1 1 1 
BnA--------------| 0-8 ка ------- ------|ML, CL, [A-4 | 0 {90-1001 90-100 180-100 [50-95 | 20-30 | 3-10 
Bonduel | ! CL-ML ! | | ! ! 
| 8-14 Loan, silt loam {CL, CL-ML jA-4, А-6 | 0-2 155:100 50:50 58:30 өрде | 20430 | 5-0 
| 14535 [Say elev loan, |с, 5С (А-д, А-6 ! 0-5 на kau на А 90 | 25-40 | 7-20 
' 1 loam, 5 оат. | ' | í 
125-371Loam, fine sandy ! Ісі, CL-ML, A-4, A-6, | 0-5 170-95 |70-95 {40-90 120-70 | «30 | NP-12 
! | Ton; sandy ! SC, 84-50 A-2, А-1 ! | ! ! ! | 
oam. 
| 37 |Unweathered 人 
| | bedrock. ! | I | | | ! | | 
П ' ' 1 | 1 I 
Вв----- ----------! 0-9 Mucky loamy sand ISP, SM,  |A-2-4, | 0-5 алова | 50:38 | 0-30 | --- | МР 
Brevort ! ! | SP-SM | дез ! ! ! ! | | ! 
| 9-35!5апа, loamy sand, SP, SM, !А-2-4, | 0-5 190-100180-100|50-75 1 0-30! «20 ! NP-4 
i | loamy fine sand.| 5Р-5М | A-3 ' | | | | | 
135-6015116 loam, clay ІСІ, CL-ML (3-4, А-6,| 0-5 190-100180-100180-100155-95 | 17-45 | 4-22 
Ер, ЗЕ р? i ! ! ! ! ! 
' 
| 0-9 į Loamy fine sand ім, SP-SM [^-2, ка, 0 | 100 | 100 |80-100 5-40 | --- | NP 
orman ' I I | А-3 í i | I 1 
| 9- 60 | Fine sand, sand, ISP, SP-SM,{A-2, A-3 | 0 1100 | 100 170-100| 1-20 | --- ! NP 
! ! loamy fine sand. | SM | i ! | ! i ! ! 
' I 1 1 1 1 1 
Ев------------- --! 0-7 !Mucky loam------- IML, CL-ML |A-4 { 0-10 190-100185-100|75-90 150-65 | 425 | NP-6 
Ensley |! 7-27!Sandy loam, silt SC, SM-SC |А-6, А-4,! 0-10 185-100185-100155-95 |25-50 | 20-30 | 6-16 
! | loam, fine pene | А-2 ! | | | | | H 
! | loam. | ! | | | | | | 
127-60 Sandy loam, fine |8М-5С, SM ТА 2, А-4 ! 0-10 1 70-95 170-95 150-75 120-40 | «20 | NP-7 
E Ge | БЕ мек он ЖК 
FpB, FpC-------7-| 0- 14 Fine sandy loam iow, 5М-5С,1А-4, А-2 ! 0-2 [85-95 175-95 145-85 125-50 ! <20 | NP-10 
Fairport 1 ' | SC ' 1 р | р 
114-34 Loam, sandy loam (ML, CL, IA-2, A=4,| 0-15 185-100180-100 60-95 130-70 | 430 | 2-15 
| | | балы | ! ! ! ! | 
| 34 jUnweathered ү. === 有 === я сенел ү; NESS: 
| | bedrock. I | ЗЭР EE QE ин ж | 
ЖИ ! | M ЭМН 20 | 
FsB, FsC---------| 0-7 (Very fine sandy IML, CL-ML 1-4 ро I 100 | 100 (85-95 150-65 | 425 | NP-7 
Fence i loam. ' 1 ! | | 1 
1 7- -131s11t loam, very |М, CL, A-4 0 1100 | 100 ləs-10o|40-100| <30 ! МР-9 
! | fine sandy loam,| SM, SC | i | | | | i ' 
! | loamy very fine | | | | | | | | | 
! | sand. | | | | | | | | i 
113-33!511% loam, very IML, CL-ML,{A-4 ! 0 1100 | 100 185-100170-100! <30 | NP-12 
| i ЭНН sandy loam, | CL | | ! ! ! | | ! 
! s . i ' h ' ' ' ! 
133-60|Stratified silt IML, CL-ML А-4 | 0 ! 100 ! 100 185-100150-1001 «25 | NP-7 
1 
| | | Í| | ШЕ 
і i | ' | i i 
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TABLE 15.--ENGINEERING INDEX PROPERTIES--Continued 


Soil name and Терен! USDA t. ! ass cation Tag- 
ext اتا‎ | gr i егсепса 
тар symbol ! ! AUTE 4 Ч ! ‘ments | sleve Ша” ! "7 
n inches! 4 | 1 ! 1 mit | ticity 
MnB, Мас к | | р | ws sS = dg 
, МС, MnD----| 0-3 |бапб-------- | ! | | ! ' | == | 
шарил ISP, SP-SM |А- -2 | | 1 | | 
а ¦ 3-34|Coarse sand, ISP, SP-SM БЕЗІ feast «0» 4] аво | 5-100150-75 | 0-10 | --- | NP 
! | sand, loamy ! Р dd. о 1100 180-100130-75 | 0-10 | --- | № 
' | coarse sand. | | ! ! | | ! | | 
134-60 Coarse запа, sand БР, SP-SM 1A-3, А-2,! | ! i ! ! | 
| | | Мо 0 | 100 180-100130-75 | 0-10 | === | № 
МоВ, Мос, Мор----1 0-9 Las ! 1 | ' ! ! i i | 
у fine sand {SM ЖЕКЕЛЕГЕН | | 1 | | ! 
Menominee | 9-23/Fine sand, loamy (SM, ML, шоо 12 ! 9 | 100 | 100 150-80 |15-40 | --- | NP 
! | fine sand, sand. | SP-SM Mw ri | 100 1100 150-80 | 5-55 ! --- ' № 
|23-291С1ау loam, loam, |SC, SM, Ro TE | | | | 
ЕНЕСІ ions. | cl, i ви | | 5-100195-100180-100135-80 | «30 | NP-15 
1 ! am, loam,;SC, SM fA-4, А-6,! (hee ! I і Н | 
| | ХҮҮЕ lune | eU E ао 0 ig 309 [80:489 6995 (30-75 | «30 | NP-12 
Mu----------- wane! 0 i | | ! 1 | ! 1 | 
| 0-10(Миску fine sandy ім SM-SC,lA- | | | | ' | 
Minocqua | | по SÅ eda 2, А-4 | 0-7 180-100 | 75-100 | 45-85 125-55 | <20 | 2-7 
110-361511% loam, loam | | | | ' | ! ' ' 
oY ‚ loam, (SC, SM-SC,1A-2, A-4,| 0-7 180-100! 75-100 | ! ! 
! ! fine sandy loam. j CL, CL-MLI A-6 H ! ! 5-100145-100125-90 | 20-35 | 4-13 
136-601Gravelly coarse isp, SM, !А-1, А-3 | o-7 | | ! i | ! 
) ! sand, sand, ! GP, GM ' А-2 5 135-100130-1001 5-70 | 0-30 | --- I КР 
! | gravelly залд. | I | ! ! | I ! ' 
—— CER алы ! | мл. | 
N ' E ' оап-------- IML, CL ТА=4, A-6 1 0- Тай ' i ! ! | 
ester | 9-241Clay loam, silty ICL, CH !A-6, е ' 053 195-100 195-100 180-100 | 55-80 1 25-40 | 2-15 
Їл МА loam, clay.! ү | 195-100195-100180-100165-100! 35-60 | 15-30 
124-601С18у loam, silty ІСІ !A- dames d : 1 | ! ! 
| | clay loam. | | 6, А-7 | 0-5 |95-100} 95-100} 90-1004 65-100} 30-45 | 10-25 
OcB, ОсС, Оср----! 0-9 їр ! | ! ! ! ' ' ! 
Oconto ! ! | ine sandy loam ISM, 5м-5С,!А-2, А-4 | 0 о дес | | | 
| ! ! ML, CL-ML| i | ! 145-85 (25-55 | «23 | 2-7 
| 9-33|Fine sandy loam, (ML, CL, [А-2, A-4 мн ! | | ! ! 
! ! запду loam, | SM, SC Ы ! ! 0-100175-100145-95 125-75 | <28 | 3-9 
133 | loam. ! ! ' ' ! i ! i | 
' -6015апа, gravelly ISP, SP ' 1 ' 1 1 ' 1 t 
-5М,(А- 9! nn | 1 ' 
! | sand, sand and Gb, GP-GNI is A-2,| 0-3 |45-100|40-95 120-65 | 2-12 1 --- | NP 
I | gravel. | i ! ! р i | I ' 
! | ! ' ! ' ' i ! I | 
Sel OeC2, OeD2, | I ! | ! ! | ' ! i ! 
Е-------------! 0-14}Fi 1 ! ! ' I ! ' 
| ‘rine sandy loam ISM, SM-SC,jA-2, A= ' | | 1 | | ! 
Опамау | ! ' sC HA 2, А-4 ! 0-10 190-100185-95 155-80 (25-50 | 《20 ! МР-10 
114-251Loam clay 1 | | | | I i | 
| ! , y loam, (Си, SC їд-4 А-6 ! 0-20 ! | ! 1 | | 
! ! silty clay loam.! (3-4, ! 185-100180-100180-95 140-90 } 25-35 | 7-15 
|25-6013116 loam, loam, |CL-HL, зе, lana, A-2 | 0-20 175-9 | | | | | 
, = - - БЖ 
| | sandy loam, | CL, S SM-SC| | | 5 135 95 ы 95 |? ~80 ! 15-25 | NP-10 
ОпВ-------------- 1 0-10! | | | ! ! ' 
Onaway | {Fine sandy loam Іш; вн-вс, А-2, А-4 | 0-10 190-100185-95 | | Н i 
! I ! | 185-95 155-80 |25-50 | 《20 | МР-1 
110-311Loam，clay lo i i | ! | i | ' 0 
1 ! г y loam, іс, sc !д-4, A-6 | 0-20 !85- t H 1 | | 
I | sandy loam. I bot \ 185 100180-100180-95 140-90 | 25-35 | 7-1 
131-601511% loam, loam, {CL-ML, SC, A-4 А-6 ! 0-20 190 ! i | 1 ! ° 
一 - ' 
| | sandy loam, | CL, Su-s¢| , ! | Ро 100160-95 (36-80 | <30 | 2-15 
OsB------ --------! 0-10!Fine ! | ' | ! H ' ' 
Ж O iE a o s s | 0-30 |90-100185-95 170-80 140-50 | «ш 
\10-23!Р1пе sandy loam, |$ ! ! | ! ! | <20 | NP-10 
заа! y loam, İSM, SC, |А-4, А-2 | 0-30 190-100185-1001 ! ! | 
| | запду loam; Pui, ch | ! | ! 0160-90 (30-70 | «25 | NP-10 
' . 1 1 ' 
123-4211, ! ! | | ! i ! I ! 
' ILoam, clay loam, ІСІ, CL-ML (А-4, A- (AU Р ! ! р 
! | silty clay loam! ' и , A-6 | 0-20 |9 5-100195-100180-95 |65-90 | 25-35 | 7-15 
142760 Бы. fine sand, ISP, SM, 1А-1, А-2 | 0-5 [45 10046 10 | | ! 
' ' fine sand, sand | | N д Бала -100(40-100| 115-80 1 2-50 | --- | 
| anû gravel. pee Аа E 0. анг иг pue 
EG i ! E e d d Ud À i 
Џ 1 i ! ! ! 
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+ 
1 sand, very | 


СР, GP-GM| А-3 
| gravelly sand. | 


t 1 1 1 ! 
Soil name and {Depth{ USDA texture ! | Iments | sieve number-- {Liquid | Plas- 
map symbol 1 ! | Unified | AASHTO 1)» 3 | H | | | limit | ticity 
! ! ! ! finches 4 1 10 | 40 ! 200 | 1 index 
| In | 1 1 | Pct | 1 i 1 Г Pct | 
| 1 | | | | Н | | i | 
SuB, биЕ---------} 0-8 (Fine sandy loam !SM, SC,  |A-2-4, |! 0-10 !95-100195-100155-85 !25-55 | «30 | NP-10 
Summerville | | | CL, ML | А-4 | ! | | | | | 
| 8-151Sandy loam, loam,|SM, SC, |(А-2-4, 1 0-50 (95-100195-100155-90 125-55 | <30 | NP-10 
| | angular cobbly | CL, ML | A-4 1 ! | H | | H 
! | sandy loam. | | | | | i i | 
1 15 |Unweathered | --- | O — d |--- |-- | = ! шин | --- | --- 
' 1 bedrock. ! | | | | | ' | | 
i Е | 1 ' | | | | | | 
T1B, Т1С2-------- | 0-16 Еле sandy loam !SM, CL-ML, [А-4 | 0-8 195-100185-100160-85 135-55 | 20-30 | 2-7 
Tilleda | ! | ML, SM-SC} ! | | | ! | ! 
116-341 оап, sandy clay CL, SC 1А-4, A-2,} 0-8 !95-100!85-100!70-100!30-75 | 25-50 | 9-30 
! | loam, clay loam. | А-6, А-7! | | ! i | | 
134-381Loam, clay loam ICL А-4, А-6, 0-8 195-100185-100175-100150-80 ! 25-50 ! 7-30 
1 1 ' | А-7 1 1 1 ' i | ' 
138-601Loam, clay loam, (CL, SC 1А-4, A-6,! 0-8 195-100160-100150-95 !40-80 | 22-50 | 7-30 
| | gravelly sandy | | А-7 i i ! ! ' | i 
i | loam. | | | | | | i i | 
i | i | і i | | | 1 | 
WaA--------------| 0-3 |Loamy fine sand SM ЇА-2-4 I 0 1100 190-100155-80 120-35 | --- ! NP 
Wainola | 3-30|Fine sand, loamy SM }А-2-4 | 0 1100 190-100150-80 115-35 | --- | NP 
! | fine sand. ! ' | i | ! ! i 
| ! | | 1 i 
130-60!Ріпе sand, loamy !SM 1А-2-4 | © { 100 190-100150-80 115-35 | --- ! NP 
| | fine sand, very | ! | | | | ' ' i 
! ! fine sand. | | ! | i | | | | 
i | i ! | | i | ' | i 
й4--------------- | 0-9 |Мегу fine sandy {ML |А-4 | 0 1100 | 100 185-95 (50-65 | <20 | NP-4 
Waupaca | | loam. | | I | i | | | | 
| 9-601511% loam-------- IML, CL-ML,|A-4 | O 1100 1100 195-100190-1001 «28 | NP-9 
| | ! CL | | | i ! | | | 
Е | | | 1 | ' i | | | 
W£---------------| 0-4 |Fine sandy loam SM, SM-SC !А-2-4 | 0 | 100 195-100170-90 130-40 | <20 | НР-5 
Winterfield | | ! { A-4 ! ! | | | | 
| 4-60|Sand, fine sand, (SM, SP-SM |А-2-4, | 0 | 100 195-100150-90 | 5-45 | === ! NP 
! | loamy fine sand. ! | A-3, A-4] ! ! ! ! ! ! 
1 ' I 1 ! + ! ' 1 1 
WrA----------- ---| 0-4 Поаш------------- IML, CL, |А-4 ! 0-7 180-100|75-1001(65-100145-90 | 20-30 | 3-10 
Worcester ! i | SM, SC | ! i | ! ! 1 | 
| 4-281Поам, sandy loam,|SM, 5М-9С,|А-2, А-4 | 0-7 180-100!75-100135-95 112-80 | 420 | 2-7 
| | silt loam. | ML, CL-ML} ! ! | | ! | | 
128-6015бапа, gravelly ISP, 5Р-5М,(А-1, А-2,! 0-7 130-100125-100110-70 | 1-12 | --- i NP 
i ! ! | | ! 
! ! ! ! ! 


* See description of the map unit for composition апа behavior characteristics of the map unit. 
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Entries under "Erosion factors--T" apply to the entlre 
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Entries under 
Absence of an entry indicates that data were not avail 


[The symbol < means less than; > means more than. 
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TABLE 18.--ENGINEERING INDEX TEST DATA--Continued 


Parent 
material 


Soil name and 
location 
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NE1/4NW1/4 sec. 
7, T. 29 N., R. 
17 Е. 


6-2 22. 


% Mechanical analysis according to the AASHTO Designation T88-57 (1). Results from this procedure can differ somewhat from 
the results obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the AASHTO procedure, the fine 
material is analyzed by the hydrometer method and the various grain-size fractions are calculated оп the basis of all material 
up to and including that 3 inches in dlameter. In the SCS 5011 survey procedure, the fine material is analyzed by the pipette 
method and the material coarser than 2 millimeters in diameter is excluded from calculation of qrain-size fractions. The 
mechanical analysis data given in this table are not suitable for use in naming textural classes of soils. 

** The soil is a taxadjunct. See the series description for an explanation. 
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[An asterisk in the first column indicates that the soil is a taxadjunct to the series. 
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TABLE 19.--CLASSIFICATION OF THE 50115 


See text for a 


description of those characterlstlcs of the soil that are outside the range of the serles] 


Іозсо-------------- ------- 
ЖҚеппап-------------------- 
Keweenaw----- Est зЕетЕт 
Кіуа-------------- ست د‎ 


Menahga------------ RN 
Мепопіпеее””-------------- 
Minocqua----- --------2----- 


РВепсе--------------------- 
*Peshekee------------ possas 
Ропввеаце---”"------------- 
Saprists----------------- 
Seelyeville----- mm. 
Shawano------------ dansan 
Shiocton------------------ 
*Solona-------------- brinna 
Summerville--------------- 
Tilleda------2------------- ! 
Wainola------- cbe 
' 
1 


Waupaca------- esse 
Winterfield--------------- 
Worcester--------------- 


Family or higher taxonomic class 


Sandy-skeletal, mixed Udorthentic Haploborolls 

Sandy, mixed, frigid Aquents 

Fine-loamy, mixed Aquic Eutroboralfs 

Sandy over loamy, mixed, nonacid, frigid Mollic Haplaquents 

Mixed, frigid Mollic Psammaquents 

Coarse-loamy, mixed, nonacid, frigid Aeric Haplaquepts 
Fine-loamy, mixed Typic Eutroboralfs 

Coarse-silty, mixed, frigid Alfic Haplorthods 

Sandy over loamy, mixed, frigid Alfic Haplaquods 

Coarse-loamy, mixed Typic Glossoboralfs 

Sandy, mixed, frigid Alfic Haplorthods 

Sandy, mixed, frigid Entic Haplorthods 

Dysic Typic Borosaprists 

Sandy, mixed, frigid Alfic Haplorthods 

Sandy or sandy-skeletal, mixed, euic Terric Borosaprists 
Mixed, frigid Typic Udipsamments 

Sandy over loamy, mixed, frigid Alfic Haplorthods 
Coarse-loamy over sandy or sandy-skeletal, mixed, nonacid, frigid Typic 
Haplaquepts 

Fine, mixed Typic Eutroboralfs 

Coarse-loamy, mixed Typic Eutroboralfs 

Fine-loamy, mixed Typic Eutroboralfs 

Coarse-loamy, mixed, frigid Alfic Haplorthods 

Mixed, frigid Typic Udipsamments 

Sandy, mixed, frigid Entic Haplorthods 

Loamy, mixed, frigid Lithic Haplorthods 

Sandy, mixed, frigid Entic Haplorthods 

Euic Borasaprists 

Euic Typic Borosaprists 

Mixed, frigid Typic Udipsamments 

Coarse-silty, mixed Aquic Haploborolls 

Coarse-loamy, mixed Aquic Eutroboralfs 

Loamy, mixed, frigid Lithic Eutrochrepts 

Fine-loamy, mixed Typic Glossoboralfs 

Sandy, mixed, frigid Entic Haplaquods 

Coarse-silty, mixed, nonacid, frigid Mollic Fluvaquents 
Mixed, frigid Aquic Udipsamments 

Coarse-loamy, mixed, frigid Aqualfic Haplorthods 
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NRCS Accessibility Statement 


This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing accessibility 
issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance with 
publications that include maps, graphs, or similar forms of information, you may also 
wish to contact our State or local office. You can locate the correct office and phone 
number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual's income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 
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KENNAN-KEWEENAW-PADUS association: 
Nearly level to very steep, well drained, loamy and 
sandy soils on uplands 


PADUS-PENCE association: Nearly level to very 
steep, well drained, loamy soils on uplands 


MENAHGA-ROUSSEAU-SHAWANO association: 
Nearly level to very steep, excessively drained and 
moderately well drained, sandy soils on uplands 


SEELYEVILLE-MARKEY association: Nearly level, 
very poorly drained, mucky soils in depressions 
and drainageways on ground moraines and out- 
wash plains 


TILLEDA-MENOMINEE association: Nearly level 
to moderately steep, well drained, loamy and 
sandy soils on uplands 


ONAWAY-SEELYEVILLE-MENOMINEE associ- 
ation: Nearly level to very steep, well drained, 
moderately well drained, and very poorly drained, 
loamy, mucky, and sandy soils on uplands and in 
depressions 


ONAWAY-SOLONA association: Nearly level to 
very steep, well drained to somewhat poorly 
drained, loamy soils on uplands 


WAINOLA-CORMANT association: Nearly level 
and gently sloping, somewhat poorly drained to 
very poorly drained, sandy soils on flats and in 
depressions and drainageways on outwash plains 
and glacial lake plains 


Се) 


*Texture terms in Ше descriptive headings refer 
to the surface layer of the major soils in the 
29 
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